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I "Our research findings clearly support the need totake definitive action to control noise in the U.S. but

forward, If for no other reason than to preserve our
tranqulllfi_ .,, a resource unmeasurable but of clear
value to our health and welfare,.,"

Symposiumparticipant
December 17,
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,, INTRODUCTORY REMARKS'
1991 ASHA PRESIDENT

Patrick J. Carney

Welcometo Rockvilleand the NationalOffice 01 Lastyear, thePublicHealth Serviceof the U.S.
the Amedcan Speech*Language-HearingAssocia- Departmento1Healthand Human Services issued
flea. I am Jerry Carney, President ofASHA. It is a a report. HealthyPeople2000: NationalHealth
p easura Toopen thisone-day symposiumon Promotion and DiseasePreventionObjectives. The
"Combatting Noise in the '9Os:A National Reportestablisheda set of measurabletargets for
Strategy for the UnitedStates," Some wouldsay creatinga healthy societyby the year 2000, ASHA

_ 1 q _ Wehave set ourselvesan Impossibletask: How to was one of300 organizationsthat provided input
define a workable, realisticplan for reducing the into the development o1the objectives. ASHA's

! impactof noise ondaily lifeat home,at work, and commentsstrongly urgedinclusionof objectives
at play, And all in the spaceof 12hoursi I don't related to noise, Althoughthe final reportdoes not
agree, No question about it, it's a difficult task. It is, specificallytarget environmentalnoisereduction,
however, a challenge that II]e individuals in this the Research Needssection of Ihechapter, entitled

. room are more thanable Io meet, Environmental Health,does acknowledge the fact
; An interestingchainof events led toour meeting that28 millionAmericanshave impairedhearing,

L_ nora toaay. In 1988, the Nationalinstitutefor and about10 millionof these cases are associated
OccupationalSafetyand Healthpublisheda report with loudnoise.Contributorsto this repodadvocate
entitled:A ProposedNational Strategy for the "...Additionalresearchon the prevalenceand
Prevention of Noise-InducedHearingLoss. Con- severity ofenvironmentalnolse pollution,., so that
tributors to this report recommendedIhat national appropriate publicheallh protectionscanbe
consensus standardsfor establishinghearing implemented."
conservationpraclicesshould bedeveloped, A 1991 reporto1the Organizationfor Economic

n January 1990, the National institutes of Co.operalion and Developmentcontended that,
Health end the National Instituteon Deafness and over the past 20 years,the general noiseenviron-
Other CommunicationDisorders helda consensus menl and level el noiseexposure in the leading
aevelopmant conference,"Noise and Hearing industrial democracieshas steadily worsened.
Loss," Participantsof theconference concluded FinaIly,in July 1991,the U.S. HouseSelect
that hearing loss from non-occupationalnoise is Committeeon Children,Youth, and Families
common, but awarenessof the hazards is not. The conducteda hearing to investigate the effects,
Report determinedthat ",. inconsistentcompliance primarilyuponchildrenand youngadults,of
and spotty enforcementofexisting governmental environmental noise.A prime mover behind this
regulations have been theunderlying cause of .. hearingwas RepresentativeRichardDurbln (D-IL),
relative ineffectiveness in achieving prevention of who serves on that Committee.ASHA leaders and
noise-inducedhearing loss." Dr. James B. Snow, staff met with CongressmanDurbinand members
Jr., Director of the NationalInstitute on Deafness of hisstaff.Through Ihat initial involvement, the
and Other CommunicationDisorders,will talk in idea for this symposiumwas born,
more detail today about the 1990 Report.

COMBATTINGNOISEIN THE'90s 11
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Today's symposiumbrings togetherprofession- and privateefforts at noisecontrol -- are subjonls
alsfroma varietyOfbackgrounds -- audiologists, for today'smeeting,
hearingscientists,acousticalengineers, otolaryn- Whatevercourse or courses of action this group
gologists,communityplanners, and others, it is this ultimately recommends. I am convinced that the
cooperative,collaborativespirit Ihat leads me to be development of a posgive, working relationshipwilh
soconfident thatour meetingwill yieldconstructive policymakeraortCapgol Hill will be impodant to our

1/ results, goal of reducing environmental noise, Policy-

I know that the time for planning thiseventhas makers canbenefit fromthe expertisethat you
beenexceedingly shod. Great demands have been bring to lhe issue, and we carl all benefit froma

,.. placedon the planningcommittee, the working dose of "political reality"as we design a response
groupchairs, and thegroupparticipants.Even Iothisproblem.

! graa[erdemands willfail upon your shoufdera Eacll group will examine the many options
t todayas you are askedto develop and draft available for the reduction,control, and/or elfmina-
t consensusdocumentsin each of the nine issue lionof noise ina particulararea of deliberation.
f areas. ASHA has no preconceivednotion as towhatthe
t Asyougo aboutyourwork, you will have as final Reportof Ihis meeting should or will conlain,

your number oneconcern the well-being ofall We know that the problem el rIaiSaoinduced
Americanswho are exposedto dangerous revels of hearing loss and extra-auditory effectsis a serious
noise, one. We knowthatwilhout a concerted effort lhe

Thisfsnot a conference to re-plow the ground problem will only get worse. We know thatall
atraadytiffedby the groupsand in the Reports that segmentsof Amedcansociety must be uniled in
I've justdetailed,Ralher, it is a meeting to build on effods to lessen thisdangerous threat to our health
thefoundation providedby Ihese Reports and and productivity,Publiceducation, government
developa realistic approachto reducing the threat measures,private actions,and individual reaponsi-
ofnoise-inducedhearing loss. We want to look not bility should unite to produce the appropriateand
onlyat what is desirable, but at what is possible, effective response,

Politicshas beendefined as the ad of the
possible,Congressman Durbincan helpus define
just whalis end is notpossible in the current
politicalclimate. I'm suremany of us thought it
wouldbe impossible1ofly on a commercial airline
withoutexposure to cigarettesmoke. Afterall, lhe
tobaccolobby is veryeffective,But not always.
CongraasmanDurbin,with the support of millions
of Americans.decidedit was both desirableand
possibletochange thatsiluatlon. Eventually,

legislationwas enactedthat precludessmokingon
flightsof all duration.

CongressmanDurbinhas decided that it is not
only possible,bul desirable, to provide the funds
necessaryto reaclivale lhe Environmental Protec-
tionAgency'sOffice of Noise Abatementand
Control,Heand someof his colleagues have
Introducedlegislation to that effect. Until 1981, the
OfficeofNoise Abalementand Control had served
as thecoordinatingmechanismfor many of the
federalgovernment'snoiseconlrol activities,State
and localgovernmentnoisecontrol efforts were
suppodedby limiled federalfinancial assistance,
but technicalsupport wassubstanga[and effective,
The issueof the demiseof lhe Office of Noise
Abatementand Control,the possible lapse in state
and localactivitiesrelated tothat office's demise,

12 COMBATTINGNOISE IN THE'90s
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' A NATIONAL STRATEGYFORTHE
' ,, UNITEDSTATES

["!. Remarks of Representative Richard J. Oarbin (D- IL)

r . Earlierthis year. I askedthe Select Committee canstill be taken to deal withthisgrowing
: := on Children,Youth, and Families to hold a hearing problem?,o o,oo,.,ouoO, ,.o oo o.oo.

' t! i i! hearing loss. Exceptforthe importantresearchand hearingfor theirrecommendationsfor federaleducationactivitiesof theNational Institute of aclion,The suggestionsrangedfrom fundingthe
i,i!!!_ i Deafness and Other Communication Disorders, I EPAOffice ofNoise Abatementle providing
. ;.. was startledby the lackofclear health policygoals hearing healtheducationfor elementaryand

,nfh,eerea eeeandaryeoheo,eh,dranA,efIhereae=enda-Based on what I have read and heard about lions giventhat day were productiveand important.

f= noise-inducedhearingloss and its growing threat Yet, it was apparent that thisimportantIssue,if it istochildrenand adults, I strongly believe that the to be successfullyaddressed,requiresmorethan
i ii federal government canno longer ignore this the suggestionsof several witnessesand experts.

, ;=i :: ::: significantpublic healthIhreat. An effective andworkable policyrequiresa con-One troublesomeexamplecited at the Select sensus.
j=

1.: Committee'shearing isthe lowered military induc. In addition, it was apparentto me thai members
::;.::=i:.:!i lion standards for potentialrecruits, Apparently, of Congress need to be educatedabout noiseand
t: :_= because so manyadolescents show up with high- noise-induced hearing loss -- aneducationnot
_:..:t::::,,._ frequency hearing loss, themilitary has had to providedby one day of testimony.lower its acceptablestandardswith permissible So I am here todayto ask you-- a diverse

hearing loss of up to 45 dn at 3000 Hz and 55 dB collectionof experts in the areaofnoise -- to
at 4000 Hz, with no Inductionstandards even discussstrategiesfor the federalgovernmentto
specified for 6000 or 8000 Hz.As an expert pointed combat noise in the 1990e,Yourwork may netonly
out, "The communicativeperformance of individu- present a blueprint for federal aclion,butmayalso
ale with thisdegree of hearing loss in conditionsof serve to alert membersof Congressunawareof the
background noise, asexperienced in military problems with noise.

::i _'i_i_ operations,couldthebeserlouslYthedegraded." of this I realizefrom there arewithmanyvariousviewpointsrepresented:_:.. Disregardfor moment implications here, people backgroundsand
t'i : :J statementfor the militaryand those who serve, not necessarilyshared opinions.However, Ihope

:i What impressedme about this example is the fact that the diversity of opinion will leadto strategies ,
:,: ', thatobviously somethingis happening to the that can withstandthe rigors ofthe legislative
:: t. hearing of an entiregenerationof Americans from process.

i ::: ::J all socloeconomieand otherbackgrounds. It seems Iwould else like tosay a wordaboutthe past.
. _ to me commonsense that thisshould cause alarm. No one would disagree that Ihe federalgovernment

There arecountless other examples of evidence fumbled itsresponsibilityonce,I cannelpredictit
that hearingin young adultsis at risk. In this era of will do any bettera secondtime,ButI firmly believe i
budget reslraint and deficitconcern, what actions that with hlsloryas our guide,wecando a far

COMBATTING.NOISEIN THE'90s 13
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better job of formulating creative, cost-elfective and favorite aclivilies harm their hearing,but increasing
long-lastingslrategies for combating noise, noise levels place them in danger of living in the

I would like to mention that Congresswoman noisiestsociety in human history.
Patricia Schroedsr, who chairs lhe SelectCommit- Yet noise-induced hearing less is preventable.
tee on Children,Youlh, and Families and has We canprelect children and adufls fromunsafe
workedwith me closely on this issue, couldnol be noise, and educate them Io preservetheirhearing.

• here loday bul hasleft a statement lhanking you for Witnessesat the Select Committee hearing reccm-
your workand encouraging you in these eedeav- mended re-establishing anoffice of noisecontrol,
ors, purlingwarning lights or deviceson personal

.... Additionally, I would like to thank Dr. PatrickJ. stereos, placinglabels on tools and appliances,
Carney, Presidenlof lhe American Speech- enclosingearplugswith noisy tools, and instiluting
Language-HearingAssociation, Dr. Charles noise educationprograms.
Schmid, ExecutiveDirector el the Acoustical Following the hearing, I received calls and
Sociely af America,and Dr. Jerome Goldstein, letters from peopleall over the country,expressing
Executive Vice-Presidentof the American Acad- concernover noise in their communities,and
emy of Otolaryngology-Head and Neck Surgery, calling for renewedacgcn by the federalgovern-
for their cosponsorship01 the conference.As well, ment. Their strongconcern indicales Ihal the noise
I would like Io thank Frederick Spahr,Evelyn problem is taking a serious toll on people in cur
Cherow, and SydneyCleon of ASHA, for Iheir cities, suburbs, and rural areas, and that a man-
tremendous work in bringing lhls conference dateexisls for action.
together. Last month,Rep. Durbin and I introduced the

Again, I want to thank you for taking time out of Officeof Noise Abatemenl and Control Establish-
your busyholiday schedule to help find solutionsto ment Act of 1991(H.R. 3710), a bill to restore
the problem of noise,I have been very impressed funding for anoffice of noise abatement end control
with thoseof you whom I have had Ihe pleasure Io wilhin the EnvironmentalProleclion Agency.This

: meetand work with, and I look forward to ccnlinu- legislation,whichwould revive EPA researchand
Ing to work with all ofyou in 111efuture, enforcementactivities,takes a first slep in combat-

ring noise.
The recommendations Ihat emerge fromthis

conference will play an important role in defining

Remarks of priorities for legislationand policy implemenlalien.

Representative Patricia Schroeder (D - COl Finding elfecgve approaches thai reducenoise and
protecl hearingwill be an increasinglyinlportanl

Chairwoman, healthstrategy in Ihe coming years. I wish you
Select Committee ea much success in thisconference, Togetherwe can

Children, Youlh, and Families takedecisive action.

I join my colleague,Representative Durbin, in
welcomingexperts andadvocates tothis confer-
ence on the development of an effective noise
controlpolicy. I wish to thank the participants,
including the AmericanSpeech-Language-Hearing
Association, the American Academy of Olclaryn-
gology-Head and Neck Surgery, and the Acoustical
Societyo1America, formeeting today to seek
consensus on this impc,'lant topic.

In July, the SelectCommittee on Children,
Youth, and Families,which I chair, helda hearing,
"Turn It Down'.Effeclsof Noise on HearingLoss in
Children and Youth."Audiologisls, clelaryngolo-
gists, consumers, eduaators, and a musician
testifiedthat excessivenoise presents a serious
danger to the hearingofall people. Children Ioday
are at particularrisk: notonly can some of Iheir
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i

i! INTRODUCTION
: •

' i EvelynCherow
.... Alice H. Surer

i
r •

Noise. Loud,confused,senseless shoutingor (b) The CongressdeclaresthatIt is the policyof
L : _ outcry;a soundthat lacksagreeable musical the UniledStates to promote an environment
:. ! qualityor is noliceably unpleasant;any sound that for allAmericansfree fromnoise that jeopar-
'' i is undesiredor interferes with one's hearing of dizes Iheir health and welfare.To that end, it is
• something; an unwanted signalor a dislurbance in the purposeof this Act lo establisha means for

I _' : j an electronic communication system. (Webster's effectivecoordination of Federal researchand• Ninth CollegiateDictionary, 1983) activitiesin noisecontrol, toauthorizethe
,_ : : Noise pollution. Environmentalpollution establishmentof Federalnoise emission

; _ consistingof annoying or hannfulnoise (asof standardsfor products distributed in com-
i_ . , automobiles ocjet airplanes). (Webster's Ninlh marco,and 1oprovide informationto the publict

;i i i Collegiate Dictionary,1983) respeclingthe noise emissionand noise
!:_ _: :', reductioncharacteristicsofsuch products.
;:'_ i i i! In 1972, the 92nd Congress ofthe UnitedStates
i! .. . passed PublicLaw 92-574, The Noise CongrolAct To implementthis statute, lhe Administratorof
_i i ! o11972 iNCA), "to control the emission of noise the Unllad Slates EnvironmentalProtectionAgency

! ,! detrimenlal 1othe human environment,and for (EPA) was identifiedas the individualrosponsibJa
; otherpurposes," In 1978, theAclwas amendedby forcoordinatingthe noise researchand noise' • the QuietCommunitiesAct.The rallonale for

_, ; , controlprogramsof all federalagencies.Each
_ . ,:_ passage summarized in the Findingsand Policy federal agencywas toconsultwith the Administra-' section o1the law stated',

tor in prescribingstandards or regulations respect-
' . Sec, 2, (a) The Congressfinds- ing (sic) noise.

(1) that inadequately controllednoise presents In 1981,the United States Officeof Manage-
., _ a growingdanger to Ihe health andwelfare merit andBudget recommendedthat no fundsbe

of the Nation's population,particularlyin appropriatedfor the Office of Noise Abatementand
urban areas; Control (ONAC)at the EPA. Sincethat time,

'. (2) that the major sourcesofnoise include Congresshaschosen not to fundONAC, while
. i transpodationvehicles and equipmenl, leaving thestatute whichcreatedthe office in

i machinery, appliances,andother products effect, Theresult has been to renderthe EPA
i i incommerce; and impotent toimplement its responsibilitiesinnoise
: : (3) that, while primal_ responsibilityfor control control andreduction.As the 1991 report 1othe

of noise rests wilh Stateand local govern- AdministrativeConference of the United Slates,
.... : ments, Federal actionis essentialto deal "The DormantNoise Control Actand Optionsto
i wilh majornoise sources in commerce, Abate Noise Pollution,"stales, "Of the twonty-eighl

control ofwhich requires nationaluniter- environmenlaland healthand safetystatules
; mity oftreatment, passed belwesn 1958 and 1980, the Noise Control

c
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Act of 1972 stands alone in beingstripped of Objectives,provides measurable targets for
budgetary support." (Shapiro& Surer, 1991/ creating a healthy ssciety by lhe year 2000. A
November), sect(onof the report devoted to environmenlal

Not surprisingly, the noise pollutionproblem health includesspecific objectives concerning
continues to worsen. In 1991, lho Organization for asthma, leadingestion, waterbornediseases,
Economic Co.operatlon and Devefopmenl(OECD) chemical poisoning, air pollutants, radon, toxic

r published a report ofa projectonnoise abatement agents, solidwaste disposal, and ddnking and
t policiesin member countries, FightingNoise in Ihe surface water•

1990s.Althoughthe report addressedthe slatusof With regard to environmental noisereduclion,
noise problemsand effectivenessof control however, Ihe Research Needs sectionof the
policiesin Australia,France, Germany,Japan, the chapter, EnvironmentalHealth, states:

Netherlands, and Switzerland, italso managed to Over 21 million Americans suffer hearing
capture the issues and potentialso]ulionso1 impairment. In 1988,90.8 per 1000 people
relevance to the Uniled States,Forthis reason, the had haadng impairmentsand 7.5 per 1000
planning committee lot this symposiumroped were deaf in both ears.There are approxi-
adopted a similar title to expresssolidarity with the mately28 million people in the United
views of our OECD colleagues. Stateswith impaired hearing.Approxi-

The OECD (1991) report conlendsthat "analysis mately10million of lhese casesare
o1recent trends regardingbothexposure to noise associatedwith loudnoise. Formany of
and implementationof noiseabolementpolicies these individuals,exposure to occupational
gives no ground for optimismas Is the luturo and resrealionalnoise has caused irrovers-
developmentof the acousticenvironment... ibis damage to the Inner ear. Hswever, it is
Increasingroad and air traffic is Ihamain reason unclearwhether theincidence ofhearing
for this ... Neighborhoodnoise ishavinga consid- impairmenthas risen in recent years,
orable impacton populationsbut measurestaken becausefew studies of noise-induced
against this form of nuisanceseem inadequate in hearingloss have been conducted.Addi-
practically all countries ,.. Changes in noise lionel researchon the prevalenceand
sourcesand their continuousrapidgrowthover severity of environmentalnoisepollution is
recentyears constitutea challengewhich, on the needed solhat appropriate publichealth
whole, noiseabalement policies pursuedin the protectionscan be implemented,(p.335)
majority o10ECD countries have notsucceeded in

meettng; nor, have g?eymat the expeotalionsof the The roped charges EPAwiththe responsibiti(y
public,for which nolse is one of itsmajor concerns for regulating environmentalhazards but neglects
in regard to the local environmentand the qualityof totdenlify noiseas one of the pollutants for which
life." EPAhas legal jurisdiction.In addition, the report,

The outlook for the United Statesmay be Healthy People2000, overlooks current research
equally dim if the vacuumfor coordinationof noise findings foundin crilical reports from other federal
controlefforts is net filled. Major repods fromboth agencies,One can only assume Ibal Ihe lack of a
publicand privaleagenciesover thepast several federal coordinalingagency serving as a resource
years have urged the restorationofa coordinating on noise effectsand policiested to thisomission.
federalagency with responsibilitiesfor noise With this knowledge,Rap.Richard Durbin (D-IL)
control sotMties for the United States.(National initiatedcongressional hearingsand Ihlssyrups-
Instituteon Deafnessand Olher Communication siurn to hear from the professionalcommunity of
Disorders, 1990;National InstituteforOccupalional nationalexperls on noise about the currentstatus
Safety and Heallh, 1988; Shapiro &Suter, 1991). of noise problemsin this countryand the appropd-
Until recently,a ledera]response tolhese recom- ate federal acllonneeded Ioaddress thesecon-
mendationshas not been fodhcoming, corns. Over 120proiessioaalexports convened at

A concurrentand relevant trendgaining mere the American Speech-Language-HearingAssocie-
attentionfrom policymakera concernsthe emphasis tion (ASHA) headquarters in Rockvirle,Maryland to
on increasedhealth promotion anddisease proven, synthesizethe findings thathave precededthis
lion effarls in response to the soaringhoalthcera meeting and offer concretesolutions to the current
costsof the nation,The 1990 U.S, Public Health noisepolicy dilemma facing our legislators.A
Bewico report(1990), Healthy People20oo: unique coalitionoforganizslions consistingof
National Health Promotion and DiseasePrevention ABHA, the sponsoringorganization, andco-
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sponsors, theAcousticalSocielyof America, and National Strategy forthe Preventionof Noise.
the American Academyof Otolaryngology° Head InducedHearing Loss.Many of lhe working
one Neck Surgery,merged resourcesto support group's members hadparticipated in the
symposium actMt(es, developmentof both documents, and the group

i__ Nine working groupswere identified: Hearing endorsedthe findings and recommendationsof
, Loss: Occupational and Non-occupational (I); these reports. Specifically, the working group's

Physiologicaland PsychologicalEffects (11}; recommendationsare:
Speech, SJose,,_ndCommunityAnnoyance (111_; • The federal governmentshould enforce
Stationary NoiseSources(IV); MobileNoise existingnoise regulationsand apply Ihem
Sources iv); ConsumerNoise Sourcesand Hear- uniformlyacross lhe industrialwork force.
ing Protection (VIi; Public Informationand Educa- • A programshouldbe established to
tion (VII); State andLocalStrategies(Viii); and coordinate the federaleffort to?imitnoise
Regulatory Alternatives(IX). Eachgroupdelibsr- exposureand prelect hearing._, atad and came to consensuson recommendations

' soecificto their loplcarea. Thosedetailed recom- • A national educsltonalprogram in the
mendations are listedwilhin thechapters that prevention of noise-inducedhearing loss is

_ follow. A brief summaryel key symposiumretain- needed for professionals and for the
mendatlons is foundhere. general public•

• II. PhyslologicalandPsychologlcelEffects.

_! ConferenceSummary WorkingGroup II agreedthatwhilenot un-
equivocal,researchevidencesuggeststhat

There was generalagreement among confer, prolongedexposure to noise levelsfound in
enee oarticipantsthatexcessive noise represents a many factoriesand exlreme community

_ tarsal to the publichealthand welfare,and lhat a environmentscancause adversephysiological
strongfederal programshouldbe re-establishedto effects,mostnotably Increasesinblood
serve the publio'sneeds,Most agreedthai the pressure. Despite theassociativeevidence,
logicalhomeof thisprogramis the UnitedStates however,consensusIsstilltackingas to

!I EnvironmentalProtectionAgency(EPA). This whetheror not noisedirectlycauses these
}j noise programsnoulaplaya coordinatingrole effects,Therefore, thegroup offeredthe
_, among federal, slate, local,and private organiza- following recommendalJons:
_i lions, and it shouldencourageall federal agencies

to enforcetheirexislingnoise regulations,Ap- ', Epidemiological,human laboratory,and
preaches to noiseabatement,suchas product animal.model researchshouldbe sup-
labeling,nationalandinternationalconsensus portedusing a coordinated,integrated
standards, and vadoustypes of incentivesshould strategy.
be given themost seriousconsideration,Certain • Ceriainpsychologicaleffectsneed to be
research programsneedto be undertakenand exploredfurtherwith prospeclive sludies.
criteria need to be revised,National lrends in noise The complexrelationshipsbetween
exposure need to be updated,and the physiologi- psychologicaland physiologicalvariables
col and psychologicalaffectsof no_seneed to be neArito he examinedmore closely to
furtherexplored,asdothe effects ofnoiseon providecrucialinformationaboutthe
sleep, speech, andannoyance.Financialand mechanismsunderlyingphysiological
technical assistancetostate and localnoise oulcomes.
programs shoutcibe resumed.A seriousneed • EPA should providethe funding,with the
exisls for public informationand educationso that possibleinvolvementof other agencies,
informed individuals maychoose quieter products and agenciesand nationalcentersof
and environments, excellenceshould beestablishedto

i: undertakesuch interdisciplinaryresearch.

Individual Group Summaries Ifl. Speech, Sleep, and Ccmrnunlty Annoyance,

.' L Hearing Loser Occupatlonal and Non- WorkingGroup Ill's recommendationsare:J

: occupational, WorkingGroup I relied upon • A centralagencyshould be establishedto
,i two source documenls:_a)The Nlt'/Canaan- representthe broadpublic Interestin
_! sue Statement on Noiseand HearingLoss (see environmental noiseimpacts.This agency
i' Appendix J)and (b) the NIOSH Proposed shouldhave primary responsibilityfor
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collecling, inlerpraling,and disseminating • The NoiseOffice should have limited
noise-related inlormationand research regulatory powers, but shouldwork coop-
findings, eralively wilh other agencies,help re-

. Major research needsconcern Ihe impact establishstateand localnoiseprograms
of noise in remote, ruralenvironments, the and disseminale information, and by doing
impacl o1infrequentand low-level noises, so, assist in Ihe mainlenanca and improve-
and the effecls 01Impulsivesounds, merit of the quality o1life.

• The Day-NightAverageSound Level • Source noise control for railroadsand
": (DNL) is a widely usefuldescriptoro1 aircraft should reside in IhaDepartmentof /

environmentalnoiseexposureand a Transportelion, and localgovernments i
predictorof the prevalenceof annoyancein shouldbe permitted lo conlrolnoise from ;
residengalcommunities.However, addi- rail yards.
tional specializedmetricsmay beuseful in VI. Consumer Noise Sources and Hearing
environmentssuchasschools,lecture Protection. WorkingGroupVl'srecommenda-
halls, hospitals,outdoorrecrealion, and lions are:
low populationdensityareas, andfor • The mostelfictentand effeclivemeans to
unusualcircumslancesof noiseexposure, respond 1otheproblems createdby noisy

IV. Stationary Noise Sources. Working Group IV consumer products is to charge a federal
concentratedon stationarynoise sources, agency with noise abatement,suchas
including induslrial macilineryand fiecompo- EPA's Officeo1Noise Abalement.
nentsand complete industrialfacilities and * One o1the noiseagency's principal lasks
recommended: should be the development 01regulations

• Becausenoise-inducedhearing loss is a for the labeling 01noisy consumerproducts
major concern, equalprotection, including with bothnoise hazard and sound level
hearingconservationrequirements,should ratings,and revisionof the existinghearing

l be extended toall employeesinall indus- protectorNoise Reduction Ratings(NRRs)

tries, to provide truly useful data. The labels

• A federal entity shouldoversee suchnoise would warn consumers aboutactions theyactivities as labelingtheacousticpower o1 should take toprotect themselves,and
industrial machinery,assislingslate and provide information to assistthem in
local governments, coordinatingall noise making informedpurchasing decisions,
activitiesin Iha UnitedStates, sponsoring thus craaling an incentive for the develop-
research into noise controltechniques,and merito1quieler products.
educating the public, • The federal noiseprogram shouldsupport

• There is a need for incentives,in Ihe form researchto oblain data characterizingthe
01economic benefitsarrdpubricrecogni- typical noise doses of non-occupationally
lion, to encourage Industryto conlrol noise, noise-exposedadults and children.

V. MeblleNolseSouroes.WorkingGroupV VIl. PubllclnformatlenandEducatlon, Working
recommended lhe noiseolfice in the EPA Group VII identifieda great need Io provide
should be eslablishod. Thisoffice shouldbe meaninglul education to the publicabout how
staffed by highlyqualilied individuals andit to prevent the harmful and annoyingeffectsof
should provide leadershipandcoordination, noise. An educated public that knows more
foster international trade byreducing noise- about productselection and noiseabalement
related trade barriers, and engage in product could take a more active role inachievinga
noise labeling, quieter environment.

• The Noise Office shouldaddress the • Target groups for public informationand
growing public concernabout noise by educalion must include childrenand youth,
helping to define noiseimpacls, guiding adult citizens and consumers, training
criteria development,andfunctioningas a programs, practitioners in influential
citizens'advocate, psrliculady in lha area professions, and specific groupsat higher
of aircraft noise, risk,
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, • To achieve the maximum Impact,educe- • Federal support and participationin
lionel efforts should follow currentheallh national and international noise standards
promotion techniquesfor establishingand effortsshould be implemented,These I!

:' maintaining behaviorchange. ' standardsactivitieswould be cost.effective ,
"_: VIIL State and Local Strategies, Working Group and in the national interest,with respect to i
, VIII's recommendationsare: foreigntradeand competitiveness,

• Re-establishan entily (e,g,, the Office of • The EPA's noise office wouldbenefit from
NoiseAbatementand Control)within EPA the useo1lechnical advisorycommittees

• that would be anadvocate for regulatory Ihrough the National Research Council.
and non-regulatorycommunity noise
management, The work of thisconference was accomplished

• Funding for this noiseoffice shouldbe throughthe collaborativeeffortsof audiologisls,
hearing scientists,acoustical engineers,land-useappropriated, includingsupport for state

and local granls, for which criteriaand planners,end otolaryngologistswho believe thatnoise hasdeleterious affects on Ihe ilealth and
mechanismsshouldbe developed.

'_ welfare of children and adults--our families,

i • To encourage a processof Innovationand clients, Thefriends,colleagues, and symposium
Informationfeedback,earlier Initiatives reportoffersstrategies for affecting change in Ihe

t similar to the "EachCommunity Helps noisecontrol policy of our nation and for ensuring
i Others"(ECHO) program and theTechnl- internationalcooperation in the noiseabatement

aal Assistance centers should be re- arena,
established, alongwith developing an

, electronicInteractivecommunication
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system for informationexchanges.
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!i! NOISE IN THE UNITED STATES
7

:ii Alice H. Suler

_J

5;

_,!
t has been nearly 10years since the Environ- metropolitanareas.Because noise levelsin

;i mentalProtection Agency's (EPA) Officeof Noise communities aredirectly related to population
Abatementwas closed, The stated reasonfar density, it is safe to assume thai the noise problem
cuttingoff its funding was that most noiseproblems ts increasingal least as rapidlyas the population.
are highly localized, and stalesand localities Noise from certainsources appears to be increas.
should have the opportunity and the responsibility ing at a faster pacethan the population.A brief

_'_ todirect the r ewn noise programs, summary of thevarious noisesources would be1

BUtIhe de-emphasis en regulationand on a helpful here:
slrongfederal program produceda very different Road traffic noise was the leadingsource ef
effect,States and localities sufferedfrom the loss community noisea decade ago, and probably
ef federal leadership and technicalsupport,as well remainsso today.The number of trucksregistered
as reeuceacudgels, and Iheir noise programs in the UnitedStates increased abou135% between
nave a but disappeared. Moreover, the rossef 1980 and 1989,Noise frombuses, automobiles,
federal leadership from EPA has prompted other and motorcycles contributes to the Iralfic noise
federal agenciesto cut their noise programs. In problem as well.

_' " ] addition,several of EPA's noise regulationshave Air traffic also appears tobe increasing more
remainedon the beaks to pre-empt efforts by rapidly than the U.S. population. Between 1980
states or fecaliliesto tighten or modernizethem. and 1990 there was a 79% increase in passenger

• I And yet, virtuallyall of these regulationsare mileage and an 86%increase in air freightmileage.
' : unenforced. The introductionof Stage Ill aircraft shouldpromote
,. :t Netall noiseactivitieshave been in hibernation a quieter environment,bul the phase-outwill occur

,: , . _ since 1982. Some noise sourcescontinuetc be graduallyover Ihs next 12years. The growth of air
;" : '. researchedand controlled, Noisemeasurement Iranspcrtalion and the pressing need for airport

' : instrumentationhas been considerably improved, expansionthreatens to ellsst these benefits.
; and there has been a fair amount of research cn The impactef noise from rafireads may actually

noiseeffects,much of it by our Europeancol- have decreasedbecause rail traffic seems to have
i ' leagues.In general, however, there hasbeen a decreasedduringthe last decade. However,noise
i ! decline in the prevention, research,and control el from engines, horns,and whistles, as well as from
; . : noise in the United States. switchingand shuntingoperations,can and does

'_ _ Perhapsthose who closedthe EPA's Noise still impact neighboringcommunities and railroad
Office thought that the problem wouldgo away. It workers.

:: hasn't. The construction Industry has donewell over

, - The population of the United Stales has in- Ihepast decade, allhough activity hasslowedo
. .. creasedabout 11Yoover the past decade,and the recently. The constructiongross national product

i: • rate ofgrowth in urban areas is twicethat ofnon- (GNP) has increasedby 153% since 1977,and the

i
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number o1construction workers has Increased betweenstress and heallh is becoming increes-
about 21% since 1980.This increased aclivitywas ingly clear.

: mosl likely accompanied by increased noise. The purpose of Ihe Noise Control Act of 1972
The extent of the noise emission problemIn the wasloproleclthepublieheallhandwelfare, andit

manufacturing Industries has probably not in- is important to note that the statute never sops-
, creased significantly in recent years. AlthoughIhe rates Ihs lerms healthand welfare.This is in the

industrialGNP has grown, the work force has tradition of the WorldHealth Organlzagon,and
declined. From the worker's perspective,oceupa- EPA followedIhis policythroughout its "Criteria"
tlonal hearing loss is slill a very serious problem, and "Levels"documents, and ils regulatory activl-
and the Occupational Safely and t-leallhAdmtnt- ties. Healthand welfare are neverseparated. To
stration's reluctance to enforce the requirements separele health andwelfare would tend to Irivialize
for engineering controls cedainly has nothelped, the annoyance effects and to drawan artificial

Noise within buildings, such as amplified distinclion, although Ihis is exactlywhat someare
music, voices,and footfalls conlinuos to be Ihe trying Is do.
most frequent environmental complaint el aped- Most reasonable people Wouldagree that we
mentdweers appears hattheknewedgeto need a strong nationalnoise program,nndthe
solve these problems is not being applied,and,in logical placeto begin would be to initiate the
fact, the quality o1construction is declining, reopeningof EPA's noiseoffice. Congressmen

Noise from consumer products is nolessthan Durbinhasdone just that by introducinglegislation
it was 10years ago, and probably greaterbecause Is fund the Office o1Noise Abatementand Control
of the Introduclion of numerous new producls,such at EPA.
as gasoline-powered leaf blowersand noisytoys. Unfortunately, thereare some whose memories
Noise from certain recreational activities,like of EPA's Office o1NoiseAbatement are notpleas-
sporting events and "boom cars," appearstobeon ant, and who would be inclined eilher to oppose
the rise, increasingthe likelihood 01non-occupa- any federal noise programor to fragment it by
lionel hearing loss. dividing lhe responsibilitiesamong several agen-

In 1974,EPA estlmaled that nearly 100million cies. To do this, however,would be to throw the
Americans lived in areas where daily averagenoise proverbialbaby out with its balh water.Just as we
levels exceeded its identified safe level o155dB. didn't terminate thespace programwhen the
This number is likely to besomewhat highertoday, Challenger blew up, we shouldn'toppose the
but currentestimates are not available for Ihs resuscitationof EPA's noise p_'egram.
United States, There is no doubt that EPA's NoiseOffice was

During thismeeting we will atlempt Is sorl unpopularat times, especially amongthose whose
through the many noise issues, decide whatneeds activitiesor products were regulated.But a new
to be done, in what order and hew, and basically NoiseOfficewould havea new staff, new wayso1
plan a strategy for the nation. II is anawesome approachingproblems, and a new personality.
task. There is a lot of work lot such a program, andthe

While we do our work we need to rememberthat nation needs it.
noise is a quality-of-lifeIssue. It doesn't killpeople
or make them visiblysick. Some, therefore,would
give it a relatively low priority. But the qualityof life
is very importantto someone whose solitudeis
shattered bya low-flying military aircraft while
hiking in the mountains. It is also importantto Ihe
light sleeperwho is awakened habitually byearly-
morning refuse collection,and to the apartment
dweller who Is chronically subjected to thepound-
ing of s neighbor's stereo. The worker whose
hearing hasbeen impaired by long-term exposure
to noise has lost a portion of life's quality forever.

The quality of life also has a bearing onslress,
, and, as we all know, stress can be caused or

exacerbated by noise. Nowadays, the relationship
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" ENVIRONMENTAL NOISE: AN
INTERNATIONAL PERSPECTIVE
Clifford R. Bragdon

I'!

:3

,i Introduction There are at least sevenfactors thatare contrib-
ii _. _ The issueof environmentalnoise is not limited utlngto the issueof noiseand strategiesfor this
:r, ,; ' . 1i, byany geographicalor politicalboundaries.Thisis controlfrom an internationalperspective.

particularlyapparent aswe transportpeople, Source Growth

_" ' goods,and natural resourcesIn the globalecon- The sourcesof noisethatcontribute to an

=_ '.i internationalbasis,_I . i amy. Noise is being experiencedon a world-wide increasingambientcondilionare growingin
li _ ' . absolute terms, In western Europe,for example,

! ' All of this activity occurs within the earth's commercialair transportationtraffic is growing ata
._ _ ! biosphere,which isthe lifesupportsystemforthe rateof 10% peryear, as reportedby theOrganiza-

i , ! world'spopulation•The etralegicplanningof this tion for EconomicCo-operagonand Developmentthree-dimensionalspace is eriticatforhuman
" (OECD), Surfacetransportation,particularly
'_ survival,and noise is one 01the envlronmenLal automobiles and trucks are increasing in substan-i'i attributesthat candiminish human comfortand

::i t _ i enjoyment(Figure1). tial numbersas well,whichishavingan impact_ i "_ upon community responseto noise. Disturbance
:t associatedwithvehiclenoiseis up 70% over the

ii past25 years in The Netherlands,
' ' " Source Power

t , [ ENVIRONMENTAL PLANNING ]_ '_;' " ELEMENTS The sourceof power (e.g.,engine output)I appearsto be increasingalongwith the number ef

I I sources. Greater pay loadsare necessary to• i' ' ' i SPATIAL I maximizeprofits,which requiremore engineF " : displacement,Oftentimesthese larger power
[ :.. _ I plants, whetherthey be slagonaryor mobile,

I nb TEMPORAL generate higher levelsof noise. To some extent
thiscan be offset by Improveddesign and noise

= I performancestandards. High-speedrail using
SENSORY I larger propulsionsystemsappears to be the most

:' : i I significanttransit-basednoiseproblem.
', ' Source Mobility

' ; _ Mobilityappears tobe thebackboneto our
_' , ! Figure1 transportation-basedeconomicsystem• Transpor-
• .j Threeetretegl¢elementsfor lotioncorridorsare growingon a three-dimensional

environmentalplanning, basis: aerial, surface,and subsurface(Figure 2).

i :
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Airspacearrocatedfor air-lragic control for both Population Distribution
militaryand civifianactivily cominues to grow, At The settrementpatternsof Ihe populationand
the sudace level, Ihe roadways, railroad, and their geographical distribution in relationship Io
waterways combined with air constitule over 4,5 noise-relatedsources (i.e,, roadways, airports,
minionmiles in theUnited Stales. This contributes power elations, heavy manufacturing) canbe of

., to moretravel and associated noise. In thepast 15 strategic importance, Population densities conllnue
years, vehicles miles have needy doubled, to rise, placing increasingpressures on human

setllement patterns being exposed to noiss-mlaled
sources.There ere 20 urban areas worldwide that
have populations per square mile from 55.000

(Caracas, Venezuela) up Io 270.OOD(Hong Kong).

SONOGRAPHY At least 17 countries haveinstalled permanent
....... airport noise monitoringsystems in the vistnityof

selectedairports for evaluating grisnoise source
SOUND ÷ GEOGRAPHY | and ils impact on lhe population (Figure 3). Noise

I surveillancesystems along with other environmen-
lal sensors will be more commonplace in the fulure.

/" [ ""KINETIC TEMPORAL

DIMENSIONAL

tout;try NunlbOr County Number
.. . .

Figure 2 United St_los 23 Denmark 1

Sonography:A throe.dimensionalperspectiveof westGermany S Greece 1
EnGland 3 Hungary 1

soue PI - both static an tl ktnaRc, C_nad_ 3 In donosl_z 1
France a Israor 1

Source of Replacement sp,l. a .,ryAustria e NotheUllrlds 1

Certainsourcesare being replaced or recycled. Japan 2Frequently,theyere removedfrom the circulation Swtlzorland 2
andquietermore energy-efficientproductsare
introduced.This is nowoccurringwith the introdus- •.......................................
tlonofStags3 aircraftby beththe Federal Aviation
Administration(FAA),and the InternationalCivil Figure3
AviationOrganization(ICAO) member countries,In Permanentcivil airportnoisemonitoringsystems
some instances,theseearlier generationaircraft International,
(Le.,Stage1 and 2), remainincirculationand are
being found in many lhird-world countries, thereby Space Use Planning and Management
exportingthe noise problemto new locations as Becausespace and timeare finite resources,it
thosecountries try toimprovetheir economic is criltcalthattheybe managed in a veryeffective
condition, manner.The word "space"must be substituted for

Population Growth "land.use"in planning because we are dealing with
threepJanesthat are composed el varying ere-

There Isa direct relationshipbetween population mants (i.e.,air, earth, water)(Figure 4). Stringent
size andnoisegeneration,as reported by the space use controlsare in place for planningnew
United Stales EnvironmentalProtection Agency. settlementswith specificnoise protectionareas,
The world's populationcontinues to grow in abso- such as those establishedIn Germany, The largest
lute terms,withcountries experiencingvarying civil airport sound Insulationprogram residesin
growth rateswhich in turn produces greater levels Englandwhere over 50,000dwellings have been
of noise,incertain more industrializedcountries treatedat a costof over34 million pounds. De-
havingrelativelystablepopulations, noise conlrol pendinguponthe country,there ere bothproactive
regulationsare very comprehensiveand stringent, and reaclive noise complaints. In certain countries
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i,!

ISPATIALI
THREEPLANES

AERIAL

SURFACE

i SUBSURFACE

.... i_ Figure4
, The throe-dimonelonalplanesassociatedwitha
_-I_;i spatialonv]ronmont.

_! such asFrance.they are more proaclivewhere
_, pilottownsare givena 50%subsidiaryfor 3 years
'_ to reducenoisebytrafficmanagement,noise

i ii mapping,and rolaledtownplanningtechniques.=, A varietyof strategiesforcontrollingnoisecani ;i ' be foundthroughouttheworld.These techniquescan existIn manycountriesof theworld.Noise
controlstrategiesare extremelyimportantas the

!'!I world'spopulationcontinuesto growand popula-
lion densitiesincrease,allof whichchallengeour

,. :_.1_ three-dimensionalvisionfor protectingman'sbiosphere.The EuropeanCommunityis moving
: _i further to lowernoiselimitsalong with ICAO. The

_I NorthAtlanticTreaty Organization(NATO) andIhe
Committeeon the Challengesof ModernSociety

._ have givenfocusto the issueof aircraftnoiseand
" controlamong the membercounl]es.The most

• olfeotivosolutionsto minimizenoisemustbe done

il on an Internationalplaying
field.

.: it
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r

, SUMMARY OF THENIDCD NOISE :
AND HEARING LOSS CONSENSUS
CONFERENCE

=--.

James B. Snow, Jr.

I want totnanl_ the organizerso1this symposium Theconfereesconcludedthat:
for invitingme to present a summary o1the Noise * Soundsof sufficientintensity and duration wiJI
and HearingLoss Consensus Conference,held at damagethe ear andresult in temporaryor
the National Institutes of Health on January 22-24, permanenthearing lose at any age.
1990,and sponsored by the National Institute on • NIHLischaracterized by specificanatomic andDeafnessand Other Communication Disorders
(NIDCD)and the Office of MedicalApplications of physiologicchanges in the inner ear.
Research. • Boundswith levels lessthan 75dB(A), even

As you may know, the NIDCD has as its mission after longexposures, are unlikely to cause
Ins supportof research and research tra[ning in the permanenthearing loss. However,sounds wilh
normal anddisordered processes o1hearing, levelsabove 85 dB(A) wilh exposuresof 8
balance,small, taste, voice, speech, and language, hoursper day will producepermanenthearing
As the Instllute responsible for research in human lossaftermany years.
communication,NIDCD is extremely interested in • Thereisa broad rangeo1individual differences
thealfect of noise on human heating, Research amongpeople in the amounto1hearingloss
projects in the hearing area receive 59% of the eachsuffersas a resultof Identicalexposures,
NIDCD's current grant support, We know that o1 This factis especially importantwhen cam-
the 28 millionAmericans who suffer from hearing binedwiththe conceptthat currentscientific
loss 10million have noise-induced hearing loss. knowledgeis inadequate lo predict thatany
We also know that 20 million people in the United parlicularindividual will besafe when exposed
States are exposed, on a regular basis, to danger- toa hazardousnoise.
ous levelsof noise in their occupations. Noise-
inducedhearing loss (NJHL)also occurs in non- Participantsrecommendedthat'.

occupationalsettings, princlpaUyin small arms tire * Becausesources of potengallyhazardous
as In targetpractice and huntingand in the use of soundare present in both occupalionaland
power tools.It is now recognized that noise- non-occupationalseltings, personal heating
induced hearing loss begins in latechildhood and protecliooshould be usedwhen hazardous
ins teenageyears, particularly in boys. exposuresare unavoidable.

• Vigorousenforcement o1existing regulations,
Conclusions and Recommendations padicularJyfor the workplace,andconsumer

Severalo1the conclusionsand racommenda- productlabelingwouldsignificantlyreducethe
lionsfrom the Noise and Hearing Loss Consensus riskofworkplaceNIHL.Regulalionsshouldbe
Statement (seeAppendix I) should be helpful as broadenedto encompassall employeeswith
_acxgroundinformation for your work today, hazardousnoiseexposures.
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• Application o1exisllng technologies for source communication interference that can substantially
noise control, especially in the manufactureo1 affect thequality of life. Hinging in the ears and
new equipment and construclion 01new mufflingof sounds slier sound exposureare
facilities, wouldsignificantly reduce sound indicators of potentialhazard. Dangeroussound
levels at the ear. exposurescan cause significantdamage without

, * In addition to existing hearing conservation pain, and hearing aids do not restore normal

tJ programs,a comprehensive program o1 hearing, Individuals should become aware o1loud

education regarding the causes and prevention noisesgualioneand avoid them if possibleor
of noise-induced hearing loss should be propedyuse hearing protection, it is [mpertanl to

: developed and disseminated with specific recognze that be h he lave o he nose and i s
attention directed toward educating school-age duration (i,e. exposure) contribute to theoverall
children, risk.Certain noises, such as explosions, may

cause immediate, permanentdamage.

Hearing loss from non-occupationalnoise is Many sources, such as guns, power louis, chain
common,but publicawareness of the hazard is saws, outboard reelers, small airplanes, farm
low. Educational programs should be targeted vehicles, firecrackers, sometypes of toys, and
toward children, parents,hobby groups, publicrole some medical and dental inazrumenlsmay produce
models, and professionals in influentialpositions dangerous exposures, Musicconceals,car and
such as teachers,physicians, audiologists, and motorcycle races, and otherspectator events often
other healthcare professionals,engineers, archF produce sound levels that warrant hearing protec-
facts, and [egislalors, In particular, primary hsallh- tion. Similarly some stereo headphones and
care physicians and educators who deal with loudspeakers are capable of producing hazardous
young people should be targeted throughtheir exposures. Parentsshould exercise special care in
professional organizations. Consumers need supervising the use of personal headset listening
guidance and product noise labeling to assist them devices, and adults and childrenalike should learn
in purchasing quieter devices and in implementing to operate them at safe volume setlings,
exposure reductionstrategies, The public should The central message 01the Consensus Conler-
be made aware o1the avaiJabllity01affordable, enos is Ihat noise-induced hearing loss is entirely
effective hearing protectors (e.g,, ear plugs, ear preventablethrough personal hearing proteclion.
muffs, and canal caps). Hearing protection menu- Public ilealth education regarding noise exposure
facturem should supply comprehensive instructions should begin early in life and emphasize avoidance
concerningproperprotectoruse and also be o1hlgh-riskactivitysuch as small arms fire and use
encouraged to increase device availabilityto the 01power toolswithout ear plugsor ear muffs,
public sector.

The NfDCD has already begun a project to
reach children. We have developed a videotape
and teacher guide for children in grades 3 through
6. These children are at a point in their develop-
mentwhere they are known to feel some responsF
bifityfor their own welfare•We want elemenlary
school students to become inlerasted in protecting
their own hearingand to become interested in the
biologyof hearingat the same time, Children inIhis
age group have been important in variousenviron-
mental efforts Includingrecycling. The NIDCD
wants them to become involved in protecting
themselvesagainst the most preventable formof
hearing loss, noise*induced hearing loss, before
they are in junior high-school with its increased
unsuperviseduse of equipment, amplified sound,
and other sources el dangerous noise levels.

Hearing conservation must begin by providing
each individual with basic information, NIHL is

insidious, permanent, and irreparable, causing
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_J

" WORKINGGROUPI
2

i! HEARING LOSS:OCCUPATIONAL
n AND NON-OCCUPATIONAL

William W. Clark and Paul R. Lambert - Co-chairs

Introduction when extensiveinjuryto thecochlea hasalready
The associationbetweennoise exposureand occurred.

hearingloss has been observed forcenturies and, If peak sound pressure levelsexceed approxi-
since the 1800s, has been documented in a mately 140 dBA, which canbe caused by explo-
number of epidemiologicstudies of workers signs such as thoseproduced by a firecracker,toy
exposedto variousoccupational noises, cappistol, hurtling rifraorshotgun, an instanta-

Approximately25% of this nation'sindustrial negus loss of hearing duo to mechanicaldisruption
_ workforce thatis,over 6 millionmen andwomen or tearingof innerear tissuesmay resull; this is
_t cominue tobe exposedto hazardousnoise. The termed acoustic trauma.The fact that suchhearing

number of individualsexposed to annoying envF loss is usually secondaryto non-occupationalnoise

(_ ronmentalsound,unrelated to occupation,far sources,and occurs In a sociely that shouldknowi i exceedsthese figures,and in fact, affectseachof better, is distressingto all of us interested in
_ us hearingconservation.

Noisedamage Iothe earmay beinstantaneous The firstregulatoryactionby the UnitedStates
:= or insidious.Variousparameters of thenoise governmentwithrespectto occupationalnoisewas
_1 determinethe onsetand extent of injury.These the Walsh-HealyPublicContractsAct in 1969. in

._i parametersInclude intensity,duration, frequency 1971, the OccupationalSafety and Health Adminis-content,and schedulingof exposure - that is, tration (OSHA) promulgatedan occupationalnoise
'i whetherthe noise is continuousor intermittent, standard (CFR E9,1910,95) for manufacturers

With exposure to conlinuous sound pressure involved in interstatecommerce.This standard set
: levelsbetweer 80and 130 dBA, permanentinjury a maximumexposureof 90dBA time weighted

tothe cochlearesultsfrom metabolicchanges average(TWA) lot an 8-hourperiodwith a 5 dB
withinthe sensoryreceploraor hair cells,and/or tradingratio(i.e.,for eachB dE]increaseorde-
aamage to theirstereocilia.Completedegeneralion crease in level,thepermissibleexposuretime is
of haircellswithscarformationcan occur.These halvedor doubled,respectively).In 1983,OSHA
pathologicprocesses,althoughnotcompletely issuedan amendmentto this standardrequiring
understood,have been extensivelystudiedin thata hearingconservationprogrambe institutedif
animalmodels.The term noise.inducedhearing workerswere exposedto TWA noise levelsof85
loss (NIHL) is used to describe these processes, dBA.
and they represent the most common mechanism The recentlyadopted internationalstandard,
of inner ear damage from noise in theworkplace. ISO: 1999, provides information on the efficacyof
This hearing loss usuallydevelops over months this occupationalnoise regulation. Evaluationof the
and years, and too often [t Is first detectedonly riskof sustaininga hearinghandicap for individuals
when speech understandingdeteriorates- a time exposedchronicallybelow 90 dBA suggests that
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the occupationalnoiseslandard, as itpresently for the Preventionof Noise-Induced Hearing Loss,
exists, does providereasonable protectionagainst developed by Ihe National Inslltute for Occupa-
NIHL. tienal Safely and Health, Many of the working

Quite simply, the problem has beenthe failure to group members participated in lhe development of
fully implement andenforce these regulations.The both documents, and lha informal]on in lhese
Occupational Safety and HealthAdministration has reports provideda foundation for Ihe discussion
been criticized for not fully enforcing Ihese regula- and recommendationsof this working group.
lions in workplaaescovered by Ihe OSHA hearing The followingrecommendations are provided to
conservationamendment. Furthermore,workers in address the preventionof noise-induced hearing
agriculture, construction, oil and gas relining, and loss.The recommendationsconlatned herein
mining are either notcovered by the occupational should beapplicable to occupational and non-
noise standard, or operate under less rigorous occupationallosses. However, it should be main-

t standards. There is no reason for individuals in rained that occupationallyrelated hearing loss is
dilferent occupalions to have differentnoise currently addressed by OSHA in 29 CFR 1910.95
standards, and Ihis standard hasproved to besuccessful in

All government regulationsto date pertain to preventing occupationalnoise inducedhearing loss
occupational noise exposure.Of equalconcern, ffimplemented and managed properly.
however, is the pervasivenoise in our home and
recreational environments. It has been suggested Recommendations
that impulse noise, especially from guns, may well
be the most important cause of NIHL inthe general 1. Enforceexisting federal regulations across all
population, not by lhe gradual deslruationof hair governmentagencies and/or noise exposed
cells through repeateddaily exposure,but rather by populalions with lime-welghted average
the sudden severe trauma to the inner ear after a exposures that equal or exceed 88 dBA (e,g.,
single evenL Unfortunately, publicawareness of OSHA Occupational Noise Slandard of 1972
the hazards of noise is low, and the prevalence of and HearingConservalion Amendment of
huntingand target practicing high,approaching 1983).
50% of Industrial workers.Intervention to include at 2, Develop noise exposure and enforcement
least consumer product labelling and publiceduce- criteria that are uniformly applied across all
tion are clearlyneeded, and should have equal industrial,government, and military popula-
emphasiswith strategies to combat occupational tions.
noise. 3. Identily a federal entity that coordinates Ihe

In summary, the problemof occupationaland federal effort to limil noise exposure and
non-occupationalhearing loss is easily conceptual- promote hearing conservation. This entity
ized.The agent and the effeal are idenlifiable and would also be responsible for evaluation and
measurable. Egeclive means to limit thedeleted- oversight of federal programs. A second,
Dueconsequences of excessive noiseexist, It is independententity, such as theCommiltee on
the purpose of grisworking group to consider Hearing, Acoustics, and Bioasoustics (CHASA)
several recommendationsdirected at theproblem should be assigned to evaluale the success of
ofNIHL, theprogram.

4. Emphasize noise control at the source as a
Summary of Working Group Discussion mechanismfor reducinghazardous noise

The discussionof theworkinggroupcentered exposures,The federalgovernmentshould
aroundthe natureol the recommendationsthat provideIncentivestoaccomplishthisobjective,
were to be made. Itwasdecidedto makeall 5, Developeducationalprograms(including
recommendationsclear,succinct,and general productlabeling)regardingnoise-induced
ratherthanspecificin nature.The membersof the hearinglossfor thepublicand forprofession-
working group discussed and approved all the als.

recommendationscontainedInthis report, 6, Continue to support research on the effects of t
It should be noted that two source documents noise onhearing.

were providedto and utilized by the workinggroup: =
the NIH ConsensusStatement cn Noiseand
Hearing Loss and Ihe Proposed NationalStrategy
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it William W. Clerk, PhD- Co-chair David M. Lipscomb,PhD
Senior ResearchScientist President,CorrectServices,Inc.

_ CentralInstituleforthe Deaf P.O. Box1680Chair, GraduateProgramInCommunication Stanwood,WA98292

!i Sciences William Melnick, PhD
Washington University Professor,Departmenlof Otelaryngology

St. Louis,ME)63110 UniversityHospitalClinicPaul R. Lambert, MD- Co-chair 456 W, lOth Avenue,Room4024
_t Professorof Otolaryngology-BeadandNeck Columbus,OH 43210

Surgery John H, Mills, PhD
Directorof Otology-Neurotology ProfessorandVice Chairman
Department of Otolaryngology- Department ofOtolaryngology

: Head and NeckSurgery and CommunicationSciences
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Andrew P, Stewart, MA
Charles E. Jackson,CIH Director,AudiologicalServices
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'" WORKING GROUP II

PHYSIOLOGICALAND
i

PSYCHOLOGICAL EFFECTS
:- Ernest A. Peterson, Jerome E. Singer, Shirley J. Thompson - Co-chairsZt_

Irltroductlonl examplesofscience accumulatedduring thisera. A
profusionofacute andlong-termharmfuleffects

'r Historica/ Perspective werereported.

' LaboratoryInvestigationsof the behavioral, Thelargestand mostcoherentpodionof the
i' ' ' psychological,and physiologicaleffectsof noise literaturefocusedonvariouscardiovasculareffecls.
_!i ' . : beganln lhe third quarterof the19th century. It isnot surpdsing,in viewof ths iong-reccgnfzed

i ' Becausetheexperimentswere acuteand because role thathypertensionplays as a major risk factor
!i ! . stimulicould notbe describedin quantitativeterms, forheadandcirculatorydisease, that two-lhirdsof
_ , ,, these studiesare only of historicalinlerest, They the epldsmiologicalworkinvestigatedblood pres-

offer littleinsightintothe relationbetween pro- sure regulation.Eightypercent of these reported
_( tractedexposureto high levels ofnoise and health, positivefindings.Prevalenceratios betweenhigh-

Duringthefirst several decadesof thiscentury, and low.noisegroupsaveragedroughly2.5 and
• " _ considerable informationwas gathered about the data fromat least onegroupdescribeda dose-
, responserelationship,The preponderanceof.1 effectsof noiseon performance,particularlyinthe

work setting,aswebas _boufacute physiological animal-modelresearchsubstantiatedsuchresults,
andpsychologicalreactions.Regrettably,contem- butobservationsfromshort-termlaboratoryexperi-
porary sciencepopularizersIn thiscountryhave monteusinghuman subjectswere contradictory.
exaggeratedthe meager evidence regarding Desptlethisapparentlysubstantialbody of
potentialhealth effectsof noiseInsuch luridand epidemiologicaland animal-modelevidencefavor-
moralistictermsthat the scientificcommunity ingthepositionthat exposureto highlevels of noise
eventuallyadoptedan attitudeof vigorousskepti- can raisebloodpressure,a numberof contempo-

i _-/ clamwhich haspersistedtothis day. It is perhaps raryreviewersconcludedthat the evidencegather-
' " = ingtechniqueswere insufficienttoprove or disprove* noaccident that under 10% ofall opldemlological

research in this field has been undertaken in North a causalfelalionahip.
:_ America• In manycases,animal and humanstudieswere

' ' _ flawedaswell,With regardto the former,exped-_, , A significantincrease inphysiologicaleffects
i :' researchoccurredduring the two decadesbetween mentsworeshort-lived,slimulus levels were unreal-

.'s , ._ [stic and Inappropriateto the curveof audibility for1960 and 1980,A large and diverse literaturewas
contributedto principallyby workers from easlem the particularspecies under study, few confounders
and western Europe and lhe Soviet Union. These were accounledfor, and the most commonanimal
sludles reflected animal-model,human-laboratory, modelschosen,rodenlsand lagomorphs,are

: and epidemiologicalapproaches to the problem of phyletlcallyremovedfromhumans. Withone
_- ; . exception,human laboratorystudies also were

! . : i noiseand health.Some good,but mostlybad,

' 'AnannmaledandmeredelailedversionelthischaptermaybeobtainedItemErnestA,Pelorson,UniversityofMiamiSchoolof
,: . J Medicine.DivisionelAuditoryResearch,D7-1,p.o.Cox016960,Miami,FL33101,
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short-lived,Iheir results wereconflicting, and Ihe auditory risk due to noise stncethere does nol
relation of acule to chronic responses remains appear to hea purely energy-relaled dose-re-
obscure, sponserelationshipwith noiseexposureashas

As in the previous 20 years, studies carried out been demonstratedwith hearing loss.
over the past decade have been predominanlly Although the observed risk fromenvironmental
concerned wtth cardiovascularoulcomes, espe- noiseon cardiovascurarevenle, especially blood
ciar[yelevatedbloodpressure. Hypertensionis a pressurechanges, Is likely to be small, (maybe too

major risk factorfor coronary heart disease and small to he demonstrated with statisticalsignifi-

stroke that continues to be the first and third cance in epldemiologie studies), an increase in risk
causes of death in the United States. Jtis estimated of only 10%can be important in termsof health
that approximalely60 millionAmericans have poflcydue Io Ihe high percentage of exposed
elevated blood pressure. For a very largeproper- population.A 10% increase in riskofeardJovascu-
tion of thesecases, causes are not known. Thus, lar disease has been estimated to representan
the health implicationsof e cause-effectrelation- absolute increase of about 200 cases per 10O,000
ship between noiseand hypertensionwould be at risk per year.
considerable. Perhaps the n'rostprudent conclusion to be

Work can be grouped wgh regard to Ihe inde- drawn from a reviewof work in Ihis area is that
pendent variable. Interesthas been on the effects current findings indicateonly that fudher rigorous
of four kinds of noisepatterns',(a) eommungy studies of non-auditory noise effectsare greatly
noise, generally involving dwelling intrusions from needed.
ground and air tranepodatfon,includingsonic
booms; (b) industrialnoise; (e) militaryIow-altilude Psychological Effects Of Noise
flyover (MLAF) nolse; and (d) laboratory-generated The psychologicaleffectsof noisecan be
noise or miscellaneouscombinations of these grouped into Ihree broad categories:
patterns. Most of the 31 epldemiologlealInvestiga-
tions publishedin the English language, have 1, the cognitive,
studied the effeclsof traffic and industrial noise. 2, the behavioral, and

! Results, especiallywith regard to traffic noise, have 3. Ihe physiological.
been mixed with slightlymore positive than nega-
tive flndlngs. Cognitive effects of noise are composedof

It Is crear Ihat thecurrant stale of technical annoyance, disturbance,altitudinal, and, perhaps,
knowJeagedoesnotsupport a consistent, nor a such other variables as self reports of sleep
quantitative dose.response relationshipbetween disturbance,The most common studies of noise's
noise exposureand cardiovasculardisorders, cognitiveeffects have been of annoyance--studies
However, thiscannotbe conelrued as evidence of that are usuallyconducted in conlunclion withnoise

no effect of noiseexposure on non-auditoryhealth surveys and field measurements of noise, Webecause of thepoor quality of the studies. Noise know that thereare individual differencesto noise
levels and noise control measures have changed, exposureso Ihal some people are hardly ever
No population-basedstudies have specifically affected and others are easily bothered. OIher
examined the long-term effects of notse on blood things being equal, there is a dose-response
pressure with and wilhoul the use of hearing relalionship: the noisier the environmenl is, the
protectors.Studies show that there is a broad larger thepercentage of reported annoyance.
range of individual differences in sensitivily to any Olher thingsare rarely equal, however,and a
given noise exposure,There may be many inter- number of faclors have been found to moderatethe
mediate variables (effectmodifiers) along a causal noise exposureannoyance/attilude relation, These

1 pathway for which noise exposurehas an effect Include the intermigency of the noise, thepredict-
I withinsome butnet all categories.Furthermore ability of Ihenoise, the perceived extenlto which
I these variablesmay interact incomplex ways. the hearercan conlrorthe source of the noise, the

Potentialaffesfmodifierswhich havebeen identt- extentto whichthe noise isdeemed necessary for
fled includeappraisalof noiseasa stressor, an importantpurpose,the amountof noiseto which
degree of hearingimpairment,noiseannoyance, comparisonpeople areexposed, and the reralion-

i perceptionof controlof noise, noisecoping strata- ship of the hearerto thenoise. These contextual
J gtes,workingconditions,and geneticfactorssuch variables canmoderate orexacerbate the reported
I as family history. Thus it is difficult Io define non- reaclions to the noiseso as to disrupt the apparent
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connectionbetweentheamountof noise andthe Recommendations
reportedannoyance.A fauceterraticallydrippingat
night at a level of55 dB or less may generate more Physiological Effects

annoyance Ihan e constant stream 01trafficat A nalional strategy for identifyingnon-auditory
90 dB. healtheffects el noise and for addressing noise

Behavioral effects of noise consistofthose controlissues iscriticalfor preventing unnecessary
cases inwhichperformanceof tasksor ongoing adverseCOnsequencesof overexposureto noisein
behavior Ismodified byenvironmentalnoise.In the fulure,
some cases, particularly tasks involving tediumand Based on the findings of researchfrom many

r! vigilance, noise may notaffector may even en- countries,noise can be conceivedof as a physi-
hence performance, In many lasks studied, in the ological and psychologicalstressor, g sufficiently
short run, noise has ltbla elfect on performance. Intense, it can elicit stress reactions, including
What decrementsdo occurshow rapid adaptation, thoserelated Io the piluitary-hypothalamicend Ihe
In cases of taskoverload (i.e.,where an individual sympalhetic/adrenocorlical and adrenomedullary
is working at morethan one task at a time or where axes. Olher stress-related horelonal, eleclroiyla
the task is sodemanding that Ihe individualcannot and enzymatic changes have been elicitedas well.
perform it at a high level, noisewill further degrade Although certainly not unequivocal,evidencefrom
performance], a large number of epidemiologicalstudies suggest

Most of the studies of the effectsof noise on that prolongedexposure to noise levels found in
performance have examinedsuch tasksas repeti- many factoriesand in extremecommunityenviron-
tive mechanicaloperations,motorskills,simple ments can increasebloodpressure.Animal-model
clerical tasks, or even proofreading,Few studies research studies, in the main,support such evi-
have examined the effects of noise upon more dance. Laboratory studies using human subjects,
complex activities,for example, reading compre- indicatethat, when noise is perceived as uncontrol-
hension, the creation ofprose,moderatelycompli- lable,bloodpressure effectsare exacerbated.
caredcomputations,oronesinvolvingjudgmentsor Recently,strongevidencehas accruedconcern.

i! the weighingof agematives, ingplausiblebiologicalmechanismslot noise
il There is some recentevidencethat decisions effects,many el which are also seen in typical

made under noisyconditionsmay showmore stress reactions.The mostpromisingcontemporary
': dependenceon the use of short-cuttingheuristics model involves magnesiumdeficiency.
_'.. than those made under relativelyquiet conditions. It is weg eslablished that hypertensiontsa major
,;_ Althoughit seems likely that contextual factors risk factor for the leadingcausesof death in
"_,: would moderatethe noise-performancelink,in a western society, lschemicheart disease, myccar-:f

manner analogous to the way in which they moder- dial {nfamtion and stroke, I1,indeed, onlya small
_: ate the noise-annoyance link, more evidence is segmenl of the exposed populalion is adversely

needed to establishthis conjecturefirmly,parlicu- affectedby noise, then thepublic health implica-
_: lady for complex tasks. It should be noted that even lions are far reaching and serious, Although at this
,, tn cases where behavioraleffects have habituated, time the best estimates for relagva risk appearto41

there may slillbe deerementalaftereffects,that ls, be modest (between 1.2and 1.5), the absolute
performance deficitsthat occurafter Ihe cessation numberof people at riskmightbe extremelyhigh

_": o1the noiseorafter a changein the environment, because of the large populationchronicallyex-
The psychological effects of noise are not posed toexcessive noise. Despiteconsiderable

I evenly distributed in the population. For some associalive evidence, there is still no consensus
li effects, thereare differenl risks for paris of the amongexperts in this country thatnoise directly
;_ populalion al different developmentalstages. Ithas causes blood pressure elevationsand olher

been documentedthatnoise candisrupt the ability effects,It isgenerally agreed,however,Ihat
of children in the primary gradesto acquirereading causalitymust bedemonstratedwithinthe frame-

i skills. It ts nol knownwhether Ihe disruption is work01human epidemiologicresearchin order to
i different for children who are learningimpaired or gain generalacceptance,

whether subsets of Iheelderly, such as those with We thereforestrongly recommendthat,asan
i Impaired cognitivefunctionattributable to diseases early tniliative,adequately large-scaleepidemic-
s' suchas AIzheimer's,wouldbedifferentiallydis- logicalresearchbe fundedin the area of noise-

ruptedbynoise, inducedhypertension.An undertakingof thissort
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could serve asa platform for internationalcollabo- • The interaclion effectsof noise and other
i rationand sharedgovernmental support, noxiousagents mustalso beexplored,

• Suchstudies must employlongitudinal pro- • Protective methodsand prolocols must be
spectivedesigns to track noise-induced established and priced, based partially on
changesas subjectsare exposed to thenoise informationaboutgroups at risk and underlying
overtime. mechanisms.

• Sample size must be large enough to detect • Basedon solid informationabout relative risk
smalldifferences between exposed and and the cost of protecgon,cost-benefit analy-
nonexpesed groups, sos must beundertaken, specificallyconsider-

= There must beprecise measurementof ing non-auditoryhealth effects, to ensure that,
individualexposures, using a slandardized if legislationofferingprotection Isproposed and
noisemetric and a precisespecificationof enacted, it is fair and equitable.
outcomevariables toavoid smearingof effects
through ambiguous measurement. Hislodcally, carefully controlled humanand

animal laboratory studieshave proven to be
• The many confounders, including,but net extremely useful for discoveringand elaborating

limited to age, smoking, body mass index, health effects not easily determinedIhrough
alcohol intake,salt intake, family history of epidemiological designs.
hypertensionand myocardial infarction, physl- Each of the above issue areas is importantto
col activity,marital status,and employment our understanding of the potential threat noise
status must be taken into accountand con- poses to the health and welfare of theAmerican
trolled, public. We therefore recommend that epldemiofogi-

• Powerfuland appropriatestatistical mslhods cal, human laboratory and animal-model research
should be employed, beadequale]y supported using a coordinated,

,, It has beenestimated that,assuming a relative integrated strategy.
riskof "l,5for noise-inducedhypertension,a
study involvingabout 6,000 subjectsand Psychological Effects
fastingno fewer than 5 years wouldbe re- The following issuesshould beprioritized for
quired to answer the basis question of causal- initial and furlhar study:
fly. Althoughdifficult in termsof cost and • The noise and pedormanse literaturehas
finding the appropriatepopulationto study, ".,, focused on Industryand simple clerical tasks.
furtherstudies based on insufficient resources As thework force moves to more complex
might bewasted efforts," activities, there is a need for studiesof the

effectsof noise onmore complextasks, Ihose
Establishingcausalityis e crucial first step in typicalof the modernworkplace.Obviously,

understandinghow noise affectshealth, Thereare even a slight, but widespreaddecrement inthe
severalotherareas that must be consideredas workplace productivity,can further jeopardize
wall', this county's competitiveposition.

• The magnitudeofrisk,undera rangeof * There are documentedreportsshowingthat
exposuresand circumstances,mustbe under- prolongednoise exposure,eitheratschoolor
stood,Additionally,noisemay notact directly at home(or both),interferewithchildren's
asa stressor,independentof muchmore readingacquisilienskills.Thereshouldbea
complexand individualfactors,Indeed, many prospectiveexplorationof mechanismsunder-
observershave advancedthenotionthat noise lying noise-relatedlearningproblemssuchas
affectshumanhealth onlyafterithas been delays in languageacquisitionand identifica-
cognitivelyprocessedand appraisedas a tion of attentionaldeficits,

stressor. It is wellestablishedthat the controllabilityof
• Thegroupsmostat riskmustbe identified; noise isan importantfactor in influencingthe

Iheymay requireprotectionon a prioritybasis, responsesto noiseand it is reasonableto

• Themechanismsunderlyingnon-auditory assumethat conlrolmay be a centralexplana-
healtheffectsmustbe exploredto suggest tory mechanism insome of the studiesshow-
efficientwaysof protectingagainstharm, ingthe effects of noise, g shouJdalso be noted
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that the effects of noisepersisl after the noise
hasceased and that these effects arefound in
the laboratoryas wellas field studies on

;.2 learningbehavior.
,_ In most slluations, slress accumulatesacross
_,'_ difference stressors. It wouldbe valuable to
_! examine whelhernoiselowerspeoples'

thresholds for reactivityto other stressors.

i'il In non-auditoryheallh effects research,noise
.; is usually conceptualizedasa direct-acting

stressor.The complexrelationshipbetween
psychologicaland physiologicalvariablesmust

!_! beexamined moreclosely.This shouldprovide
_,_ crucial informationaboutthe mechanisms

under[yingphysiologicaloutcomes.People
_ exposedto noiseoftenrespondwith annoy-

ance andotherstatesof negaliveaffect. These
__ states appear toactivatelhe samesympathetic
_" nervoussystemand cardiovascularcontrol
!:'_' processesas thoseactivatedby noiseand

"t otherstreesora.Allof theserelationshipsare in, urgentneedof examination.

• The UnitedStates EnvironmentalProtectionAgencyshouldbe the focuso1support,and
_ coordination, with thepossibleInvolvement of
t:_ other agencies,Ideally,one to threeunlversity-

i based nationalcentersof excellenceshouldbeestablished to undertakelarge scale, interdlsci-

i_t plinary researchactivilyintothe non-auditoryhealth effectsof noise,Thesecentersshould
ilj also be responsiblefor trainingyoung Invesl[-
'_ii gators In noise researchtofurnish a national

pool of expertise in this area. This would help
• _, our nation regain the initiativein this field.
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WORKING GROUP III

i SPEECH SLEEPAND COMMUNITY
;: ANNOYANCE
- ' Karl S, Peareons - Chair

i i Introduction anadequate margin of safety,"commonlyreferred
, Io as the "LevelsDoeument,"Basically,the metric

i :. i Annoyance uses an averagedallylevel of noiseand combines
Everyone agrees that noisecan have a pro- it with anaverage nighttime levelof noise after

[ , : i nounced effecton speech communication,dislur- adding 10dB to the nighttime levelto accounl for
' , bance of sleep, and general annoyance in the Ihe assumed added sensitivily of people Io noises

;. ! community.An annual housingsurvey conducted occurring during nighttimehours.Althoughthere is
= in the 1980s Indicaled that 18%of Ihe people were large vadalien among people, Schultz, in 1978,

i ! disturbed by road trafficnoise.The difficultyis how developeda relationshipbetweenthe percentof
i i; Ihe noiseoreffectsare quantifiedend whatare peoplehighlyannoyedand thisDNL metric,The

i "acceptable"{evelsof nafseor effectsol thenoise, relationshipwas based on a reviewof community
, Much researchhas gone into studying the vaffous surveys in which noisewas assessedby commu-
; effects of noise, and many noise metrics have nity residents.The resultswere duplicatedin a

, • : _ evolved over the years to quanlify both Ihs noise more recentanalysis using more recent sludiesof
: :' and itseffects,Unfodunalely, the multitudeof noise communitynoiseassessment. A distinclionmust

i metrics Ilascompoundedthe problem.In thequest be notedbetween annoyanceandcomplaints,
i _ for the "best" noisemetric,controversyarose and it Certainlypeople thatcomplain areannoyed, but a
; _ became difficultto compare studies due to the person maybe annoyedand notcomplainfor

i;
r differences in noise metrics.MetricsincludedA, 13, various reasons.
,' ' C, D, and E levels, SJL,NC, NCA, PNC, SEL, The relationshipand metrics el both communily

i
CNEL, DNL, PNL, EPNL, CNR and a few differenl responseandnoise are not perfectbut they
versionsof loudnessand loudnesslevel,Of certainlyprovidea usefulleaf for communitynoise

:; course, noisecouldalso be reportedin termsof ils assessment.The melhod assumesthat people's
!i maximum, peak,average,energyaverage, or annoyanceis based on the equalenergyprinciple.

, percentile level,The level exceeded a certain That is, if one noise is twice as longas another,
i : " ' percentage of the time (e.g,. L_,L_r,, L_a,L,o,or I._D), than it mustbe 3 dB less in levelthan the firstto be
_ J Then too,the noisecould be reportedin terms of squally annoying•Saltinga Itmitof noise in termsof
!:' its spectralcomponentsusing fixed or proportional DNLdoes nolpreclude possiblehigh levels of
[ ' : bandwidlha, noise if the noises occur infrequently.Further, the
i :' ! Although Ihe myriad of metricsstill exisls today, metricdoesnotaccountfor thedifference betweent !

_: i one metric, theday-night average level (DNL), has noisesof a given level in an urban setling versus
..... " emerged as a descriptorof environmentalnoisefor noisesof thesame level in a ruralsettingwherethe
: : ! assessing community annoyance, This is in part backgroundnoise is much lower;nor does the
' ; due to the work of EPA in the 1970s in formulating noise metricaccountfor non-acousticinfluences

: _ "information on levels of envlronmenlal noise whichmay affectpeople's assessmentof Ihs noise.
" . requisite to protectpublic healthand welfare with Theseere some of the areas that need further
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research. Hopefully, the eventual metricswillbuild may not be the best to relate to sleep disturbance.
on the current ones rather thanreplace them, Tests have shown, at least in laboratory situations,

Speech Ihat the longer an intrudingnoise Jspresent, themore likely a person isto awaken, Therefore. some
Ordinarily, ifnoise interferes with speech measure that includes duration of the noise would

communicationJnthe home, Ihe noise is consid, appear to be appropriate,The amount that the
ered annoying and thus the assessment of speech intruding noise exceeds Iho steady background
communicationdisturbance is reflected in Ihe may also be a factor.
reportedannoyance of the intruding noise, Certain One disconcertingfactorremains about sleep
situationsmay be more critical or sensitive to disturbance.We still don't know how awakening or
speech interference. School classrooms or lecture sleep stage changes relateto long-term health
halls, theaters,and churches are all examplesof effects, It may be that theannoyance created by
environmentswhere speech communication is sleep disturbance is the most appropriate measure
particularlycritical. In these environments,a after atf.
specificamount of speech inlerference may be less Hopefully, this brief even'Jewhasprovided some
tolerablethan in the residential environmenL Also, background to indicateareas of concern in speech
in theseenvironments, more peopleare affectedby and sleep disturbance andcommunity annoyance.
speech interference of a single speaker. An

energy-averagedmetricof noisesuch as L.. may Summary of Working Group Discussion
providesome informationabout the amountof The workinggroup metand discussed needs for
interferenceof speech causedby steady noise, but noiso-reratedissues in theareas of concern for the
it is difficult to assess the interferencecausedby
time-varying noise. Then, too, measurement of the group. Many subjeels werementioned resulling in
noise is only part of the equation.The level of the the following lisl of recommendationsthai repre-

sent a consensus of the group. In the short timenoise of speech is also important in determining the
amount of interference. Detailed measurementsof available il was not possibleIo delve into all of the

areas which are, or may be in the future, impodant
speech Intelligibilityspecial measures, such as to people at home, in the workp}aceor in some
ArticulationIndex or Speech Transmission Index, recreational environment.However, the group feels
are requiredthat include both noise and speech that many of the Importantconcerns have been
levels inIheir determination, addressed in the recommendationsbelow.

Sleep
Sleepdisturbance, like speech interference,may Recommendations

also be included fn people's reported annoyanceof • Establish a central agency for coflecling,
environmental noise. However,as with speech disseminating, and interpreting research and
interference,cedain environmentsare more crilical findings in the noise sphere.This might bea
or sensitive to sleep disturbance than in the resurrection of ONAC at EPA or a completely
residentialsituation. Hospitals or convalescent new agency.

homes are examples of environments where sleep • Establisha central agency to represent Ihe
disturbancemay produceeffects other than publicinterest in environmentalnoise and its
annoyance, Unfortunately,sleep disturbance isnot effects.Other agencieshave goals thai may
as well understoodas speech interference. A conflict wilh the desire for a quiet environment,
recent reviewof sleep research Indicatesa great This agency wou)dhelp to balance the various
disparity In results found in the laboratory and that goals. The agency need not necessarily be the
found in field situations. Anecdotes abound with same as the one noted in #1,
examplesof people's ability to sleep in extremely
noisy situations, but at the other extreme, many • Day-night average sound level (DNL) is a
people havedifficugy sleeping even under quiet widely applicable descdplor for environmental
conditions.The DNL noise metricwith its 10dB noiseaseessmenl and should becontinued to
nighttime penalty provides an incentive to reduce be utilized.A widely aecepled relationship
noise during nighttime, between DNL and highannoyance has been

Itdoes appear thatpeopleare less likely Iobe found to be useful for the assessment of
awakened by steady noises than by [ntermitlent transportation noise [n residential communities.
ones. Thus, the equal energy type of noise metrics
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; • Environmentalnoise exposuresshould be predicted using C-weighted Day-Night Average
::' analyzed and disclosed at levels below those Level (CDNL).Limitations of this methodneed

commonlyutilized incurrentenvironmental furtherstudy.
:' practice(e,g., DNL 65dBA). Thisis notto say • The followinglist of research needswas made

. that the acceptablelimitthat may be set by the working group.They have not been
j partially by economicconsiderationsneeds to priorilizedand do notnecessarily representan

l be changed,but only that addiUonalinforms- exhaustivelist of researchlion be providedto give a more complete
needs.

" "1'_ 1. Investigatesleepdisturbance in the
_1 descriptionof the noiseenvironment, communityundervadous conditionsand
_ " Specialized noisedescriptorsshouldbeutilized the extentof habituation,

!,I for important communicat!on-criticalenviron- 2. Study the effectel time-varying eventson
i:', ments. In locationssuchas schoolsor lecture speech interference.
_iI halls wherecommunicationis important,

!J descriptorsof the noiseenvironmentother than 3. Developa dose-responserelationshipfor
El DNL will provide addilioaal information regard- the annoyanceof impulse noise,

ing the predicted InterligibilityIn the parlicular 4. Assess annoyanceat low noise levels.
environmentunderconsideration.Such mea- 5. Assess annoyancefor infrequent noise
surosmight include Speech InterferenceLevel, events in both urbanand rural, sparsely
Articulationindex, or SpeechTransmission inhabitedenvironments.
Index. 6. Assess annoyancewith respect to domes-

• Specialized sleep disturbance descriptorsmay tic appliances and equipment.
be needed to properlyassess this potential.
The relationshipbetweennoise and sleep

:_ disturbanceis not wellunderstoodat this time.
In particular,a large discrepancyexistsbe-

i : tweenthe resultsof laboratoryand field
studies.One conservativeapproachis to use
resultsof laboratoryinformationwhichpredicls
moresleep dislurbanceata givenlevel than
resultsfromfieldstudies,

• There is a value forquiet(tranquil_ity)in itself
whichshouldbe givendue consideration.
Some peoplefind noisesunacceptablein many
settingseven if theydonotinterferewith
speechor sleep.

• Proceduresshouldbeestablishedforassess-
ing noisedegradationIn the environment.
Althoughnoise fromnewsourcesmay be
predicted,theamountthatthe newnoise
exceedsthe previousnoiseenvironmentneeds

i_ slowly to bedescribedin terms of the amount
01degradation, Perhapssome guidelines for a

_Ii limit need tobe set to clarifywhendegradation
has occurred.

il • CurrentpracticeIn impulsenoiseassessment
_i needs review. Mostof the informationon the
C;

annoyancein residentialsettingshas beens
based on steadynoisesor transient noises
such as transportation noiseswhichvary
relatively littlewith time,The responseto
impulsive soundssuch asassociated with
blasting or supersonicaircraft iscurrently

I:

!;
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?
WORKINGGROUPIV

" STATIONARYNOISE SOURCES
Robert D. Bruce - Chair

_

Introduction and(c) annoyance.From theperspectiveof the J

Goodmorningcolleaguesfrom the Acoustical Members of WorkingGroup IV, preventionof i
Soclelyof America,theAmerican Academyof hearing loss ofworkers andreduction el annoy- i
Otolaryngology-Head& Neck Surgery, the Ameri- once 1onearbyresidentsare the primaryreasons

: canSpeech.Language.Hearing Association,and forcontrollingnoiseexposures.
Ihe instituteof Noise Control Engineering,It is a As a childof 4 or 5 yearsof age, I was exposed
pleasureto bewith you today [o discuss a problem to industrywhenmy grandfathergave me a tour of

_:- ofgreal importancewhich has not receivedtenets- the localcottongin in our townin southeastTexas.
_. _entattentionby anyof the responsibleparties. In I met a manwithouta left arm,When my gmndfa-

my role asChair of theWorking Group on Station- thor told me thattheman had lost his arm, I was
ary NoiseSources,I will share briefly withyou confused.I remembertrying to understandhow

iil someof the issues thatour groupwill be discuss- you can loseyourarm. I triedpullingmy arm Is see
-, [ngtoday, if it was removable,but it wasn't. Later I learned
!1 Firsl,a definitionof Stationary Noise Sources that the man'sarmwasn't lost, it had been say-
• maybe in order. Actually,a more appropriatetitle agely removedbythe teflon gin. He had received
il might be "Non-consumer,Non-transportationNoise the industrialequivalentof a redbadge of courage.
_l Sources."Thiscategoryincludes individualindus- This typeof accidenthappenedmoreoften In the

trialmachines and theircomponentsas well as *5Osand '60slhantoday becauseof unsafe
completeoperating facilities, equipmentdesigns.Workerswho were performing

] Ilonorable servicesfor their companies lost fingers,
' hands,arms, andsometimeslegs as a result of

Objectives Ihelremployment.Fellowworkersand family
_': The objectivesof ourworkinggroup are to memberslearnedaboutsafely as the injured

answer the following twoquestions: workers sharedIheirhorrifying experiences.
1. What should be thefederal government's noise More recenlly,I recall meetinga gentleman in a

controlpolicy with regard to these induslrial foundry in Alabama,He had lostone of the fingers
typesof sources? on hts felt hand.Iasked him howit happened, He

2, What legislativestrategyshould be usedto took me over toa tablesaw and began to explain.
implementthis policy? At that moment, Inoticedthat the same finger on

the right hand wasalso missing, I asked how he

neforeanswers can bedeveloped for these lost it. He repliedthat he cutit offshowing some-
objectives,it is necessaryto understand why noise one how hehadlost the finger onhis left hand]
controlis of interest.Our previous speakers have Even with safer equipment,accidentsstill happen
addressedthree issues: (a) permanent hearing when workers arenotproperly trained or they are
lass, (b) psychological and physiologicaleffects, carelessin theirworkhabits.
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In our modern society, we prevent most of these demonstration projects. We willdiscuss Ihese
industrial accidents by careful attenlion to detail in needs.
the design and operation of machinery,Today, the Manufacturersof machinery inthe United States
worker's industrial red badge of courage is silence, sell Iheirgoods in the internationalmarket.Today,

, Family end fellow employees of workers with noise- the European Common Market(ECM) has a gross
inducedhearing loss do not learn aboul safe national product (GNP)of about25% more than
hearing protection practices because the hearing- the UnitedStales GNP. Most UnitedSlates firms
impaired workers often do not talk about their will wantto sell their goods in tireECM. g is likely
handicap, We must prevent this continued loss of a that all equipment that will besold tn the ECM will
major national resourcel have Io meet a stringent noise labeling require-

AIIhoughthere are federal regulalions Ihal limil ment, Indeed, it maybe necessaryfor Ihe equip-
the noise exposure of most of America's civilian ment Io be maasared in ECMrapprevedfacililiss.
and military workers, Ihe level of protecgon pro- To remain competitive and strongin this market,
vlded by the regulations varies. In general, the United States industryneeds consistenl leadership
regulations governing military employees' expo- and direction al the national and tnlernagonal
sures to noise are more stringent lhan those levels, as well as cooperation betweenIhe regula-
coveringthe manufacturing industry employees, tors and Induslry,
and the regulations covering conslruction workers Working Group IV addressed Iheneeds for a
end oil and gas workers are even more lenient. We uniform hearing conservationprogram,labeling of
will discuss the mlionale behind such differences products, assistance to state andlocal govern-
and recommend a potential course of action, mania, research, noiseemission regulationsand

Limitations of the noiseof slationary equipment other lopics related to the protectionof Ihe hearing
ts clearly in the purview of the original equipment of our work force, and the competitivenessof our
manufacturer,the purchaser, and the affected induslry in foreign and domeslic markets.
parties, whether they be workers or e communily.
The needfor regulationslimiting noiseemissionsof Summary of Working Group Discussion
industrialmachinery will bediscussed, Members of WorkingGroup IVdecided Ihat all

Previous efforts by industry to limit the noise of recommendations from the groupwould be unani-
stationaryequipment have been podiatrysuccess- mous. The discussionswere focusedprimarily on
ful. In the late '6Os,there were a few companies the need for national leadershipin noise control
using the purchase order specificationas a means and the benefits Ihat can be provided by such
of limiling the noise of machinery. By the mid '70s, leadership,This national leadershipis needed to
the focusbecame obtaining regab]sacoustical data ensure Ihat workers no longer incurnoise*induced
on machinery,Even today, there is still some hearing loss, to assistAmerican industry in devel-
difficultyin obtaining this information, Although oping quieterproductswith appropriatelabels that
there are a few exceptions, most of the industrial can be sold in the ECM and competewith ECM
community is generally floundering without national products domestically, to providefor coordination in
leadership in noise control, noise research and education,and to create

Whereas the protection of employees' hearing ineenlivos for accomplishingnoisecontrol.
from excessive noise exposure is best handled at

the national level for stationary noise sources, it Recommendations
would appear Ihat local end state government
actionsin the form of noise ordinances may be the Working Group IV on StationaryNoiseSources
first step in limiting community annoyance from recognizesthat thereis a need for United States
industrial facilities. Naturally, this type of ordinance industry to become more compeglivein the interne.
could still be supplemented by specific nuisance lional marketplace.Specifically, we believe that il !

I suits as a measure to redress claims of damage will be possible to significantly Improve thecorn-
due to noiseexposure, psdtive position of American Induslryby offering ,

In 1978, r::PAsponsored a workshop focused on quieter products for sale in the EuropeanCommon
"Noise Technology Research Needs." Among the Market and other international marketsas well as
reported conclusions was the need for the federal in the domestic markelswhich currentlycompete
government to coordinate research activities, with quieter ECM and Japanese produots.In

J collect and disseminate information, end support addition, these quieler products,wheninstalled in
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American worsplaces, will achieve two major Coordination
benefits: increased worker productivity by deereas.

; Ing annoyance due to noise,and Ihe reductionof • Establishand maintaina focal point for coordi-
heaRthcare coststhroughtheeliminationof noise- nationof all federalactivitiesin noise. This

_.i nduced hearingloss to workersin the American focal point isnotnecessarilywithin EPA.
i'.j workplace. All of the members of the Working • Providefunds to sponsor American representa-
._ GroupIV support the following recommendations, lionon all appropriateInternationalStandards

Organization (ISO) standards working groups.
_. Uniform Hearing Conservation Program

Research
,_, • Apply uniformhearing conservationrules to all
V,

_;._ industries, all workers,all employees,and all • Emphasize studies dealing with noise genera-
_; employers.'The HearingConservationAmend- tionmechanisms and noisecontrolby design.
i.; ment issuedby OSHA In 1983 can beused as • Workwith industriesto develop demonstration
_I a guideline, projects,

,,,'_ • For existingplants,achievecomplianceby Education
;i

L_:I engineeringandadministrativeconlrols if TWA> 90 dBA. It is alsodesirableforextstingplants • Supportundergraduateand graduatelevel
_! to eventuallyachievecompliancewithengi- topicson noisecontrolin engineering and
,_ neeringoradministrativecontrolsdown to a scienceprograms.
_.i TWA (time-weightedaverage) of 85 dBA. • Developpubliceducation documents and
_:_ • Forall new plantsand forexpansionsof programs on Industrialnoise, itseffects and
i_ existingplanls, achievecompliancewith control.
_t engineeringor administrativecontrolsfor • Encouragecompaniesto provideadditional
_'] TWA's > 85 dBA, educationalInformationon noise with their
_'_ Labeling equipment literature.h

r_ • Label all equipmentthat producesA-welghted Incentives
_'_l soundlevels grea{erthan 75dBA (free field)at ° Developtax incentivesto encouragethe

_'t one meter fromthe perimeterof the equipment, necessan/investmentto develop quieter• Developa modelmeasurementprocedurethat productsandworkplaces.

i._ can adapted • Establisha greenlabel, similarto that in use in
be by industrytrade associations

,;_ and workinggroups. ECM countries,for recognizingproductsthat
• Recommendthat the measurementmethodol- meet environmentalstandards including

_i ogy for all specificequipment itemsbe devel- quieterperformance.
_l aped by industry and professionalsociety
_ consensus,

_',' • Label produol sound power in octavebands

_i and/or A-weightedsound levelat the operator's
' position,

_Ii Regulations• Place no llmils on noise emissionsof industrial
_'.. equipment,

_ State and Local

_'i • Present no specific limits to state and local

:. governments for limitingthe noise of facilities.
_: State and localgovernmentscan determinethe
:J levels that are acceptableto theircommunities,

._ ,, Support state and localgovernments by
._i providing educational materials to assistin

educating thepublic.
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WORKING GROUP V

" '" MOBILE NOISESOURCES
Nancy S,Timmerman - Chair

_2

Introduction 183.5millioncars, trucks,and buses(1988),about

Thisworkinggroupisconcernedwith mobile 45,5 millionwere trucks,Inaddition,therewere

ii sources ofnoise,These sourcescan be divided 1.924trilUonvehlcle-milestraveledin 1987.There
Into airborne and surfacesourcesand are primarily were 164.2 million licenseddrivers in 1988,8.34

f__ transportationnoisesources.Airbornesources biflionpubfictransitpassengerscarriedIn 1987,
include (a) jet aircraft,(b) propeller aircraft, (c)heli- 4,831,00Otransportation operators in 1988.There
copters, and (d) supersonicaircraft. Surface wore 2.96 bUllonpublic vehicle miles traveledin

_ 1987,and 22.1 millionfreightcars loadedin 1989.sourcesinclude rail,trucks,buses,automobiles,
.. one motorcycles, Thus, the problem is extensive,

_] The types of noise controltechnologythat haveThe group will considerthenature of thenoise:
who receivesit ann howmany are affected,Itwill been usedare familiar to noisecontrolengineers

_] consider the availablenoisecontroltechnology, as beingat the source,affectingthepath,or at the
_i look atchanges Intechnologyin Ihe past10years, receiver. For aircraft,some methodsusedhave

see wnattypesofstrategieshave beenusedhere been quietengines (source),noiseabatementflight
and abroad,assess howeffective theyhave been, procedures(path), and soundinsulationofhomes

_1 and recommend a strategy forthe 1990s for mobile and schools (receiver),For rail,vibrationisolation
'raiseaources, has been applied totrack (source), weldedrail has

_J Who receivesthe noise?At the present time, the been used (source), engines and othercompo-
. _ total population of the United States is about250 nants have been quieted (source), carshave been

million. Of these, abouthalf live in metropolitan insulated (palh), and homes have beeninsulated,

areas withpopulationsgreater than 1 million,Most particularly overseas (receiver).For motorvehicles,
of these people will be affectedby transportation again engines and other components havebeen
noise, either as an operator,passenger, orob- quieted (scurce), the vehicle has been insulated
server. (path), roadsidenoise barriers have beenused

How many are affected?Some recent Federal (path), road surfaces have been improved(path),
Aviation Administration(FAA) figures for air traffic and homes have been insulated, againparticularly
show Ihat there were 12,85B,718air carrieropera- overseas(receiver).
tions In 1990, 8,837,671air taxi operations(com- There have been technological changesin the
muter flights), and 39,169,795general aviation past 19years. Automotive functionsare now
operations,In the same year (1990), therewere computerized.Sophisticated measurementequip-
457.9 bi Ionpassenger miles flown. That means ment is less expensive. Intensity measurements
that there were about71,200 passenger miles/ allow isolalion of the noisy component.Noise
flight, or, withabout 500 miles per flight, thereare cancellationtechniques are available,
about 140passengers per flight. In addition, there Some of the strategiesthat have beenused to
were 7,108helicopters in 1985, Forsurface controlmobile noise source are discussedhere. At

• transportation,somesimilar figures showthatof the federal level,the EPA set emissionsstandards
t
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for locomotivesand railcars,switcher Iocomolives, Someeffort was made to categorize approaches lo
retarders,locomotiveload cell test stands, car Iheclasses, butthis was initially unsuccessfuland
coupling,and motorcarriers. The FAA set amis- was postponed.
stunsslandards forjet aircraft through ils aircraft Next,the group discussedwhether anOffice of
certification(Stage2, Stage 3). The protection of NoiseAbatement and Control (ONAC) should be
tile workerhas been addressedby OSHA (Depart- re-established.There was general agreement.
meat of Labor), Operationand maintenance of However,everyonehad qualifiers. A list was
equipmenlare handled by the Federal Railroad preparedand is set forth under recommendations.
Association(Departmentof Transportation (DOT), In general, it wasagreed thatsource noisecontrol
FederalAviation Administration(DOT), National researcll should not be done in EPA, but that its
HighwayTraffic Safety Admlntslration,and the noiseoffice should monitor (and support) efforts of
UrbanMassTransit Aulhorily (DOT). Barriers are otheragencies. The role of a citizens' advocate
usedbythe FederalHtghwayAdminislration was discussedand consideredto be importantfor
(DOT).Sound Insulalionand zoning are strategies aircraftand rail noise, but not for vehicular traffic.
that ereencouragedby the Federal Aviation Thispoint was madequite clear by membersof the
Administration(DOT). workinggroup.

At Ihestate and locallevel, strategiesthathave Thegroup Ihsn turned Itsattention toeach of
bean usedinclude (a) reducingspeed limits, the categoriesof transporlat;onsources. The first
(b) timeof day reslrlctions,(c) "quiet zones", sourceconsideredwas aircraft noise, The efforts of
(d) zoning,(e) fend-useplanning, if) driver training the FederalAviationAdministration Io datewere
for behaviormodification,(g) testing vehicles in discussed,and il was generallyagreed Ihat notice-
use, (h)aircraft flightprocedures(with FAA), and able progresshadbeen made in Ihis area in Ihe
(0 noisecharges as a componentof the aircraft past.The new AirportNoise and CapacityActof
landingfee. 1990 haseonlinued this trend.The working group

The working groupconsidered some of the agreed Ibat, owing to the phase-out of Stage2 iet
followingitems:(a) the governmentalagencies in aircraft, noise impaclwill decrease initially,but II
which regulation,enforcement,and information will increasewith tlme after the year 2000.There
resideand hew they Interact;(b) the constituency was realconcern that new (noisier) aircraft types
for transportation,noisecontrol, and safely; will someonline, andthat no real progress will be
(e) preemptionand Iha focaldilemma; and (d) other made toward Stage4. Particulartypes cited
approachesincluding fees,financial aids,user includedprop-fans and supersonic aircraft. Itwas
charges,public information/labeling,Iraining,and naiad that sourcenoise control was being worked
inspecltonand maintenance, on byNASNJnduslry,and anyadvanceswould

comefromthese sectors.Other issues werealso

Summaryof WorkingGroupDiscussion addressedby thisgroup, includingthe unique
A numberof commentswere receivedfrom eitualionheld by theUnited Statesthat airpod

people notpresent or not in the working group, operatorsdo not controlatroragin flighl (theEAA
These werefirst distributedIo the members of Ihe preemptsIhis), nordo they usuallyhave flight track
workinggroup.The informationincludeda feller information,but theyare responsible to thecorn-
from theFederalAviationAdministration,inforrca- rcunitiesfor noisecontrol from their facilities.It was
lion fromthe TransportationResearch Board, notes this discussionthatled to the conclusion that an
on transportationnoise fromthe Stateof New office of noise abatementand control in EPA
Jersey,anda numberof letters from Natal D. shouldexfstto providea citizens' advocateposition
Stewart.Inaddition, notes from the introductory Ior alrcraltnoise.
remarksand from R,H_ckfingwere alsodistributed. The perennial problemof fmpactassessment

The firstpoint of discussionincluded what noise was thendiscussed. It was agreed that, for many
sourceswould beconsideredand what receptors, purposes,DNL (clay-nightaverage sound level) Is
It was agreedthat Ihe groupon StationaryNoise an appropriatemeasure. However, in caseswhere
Sourceswould address constructionnoise, and this there is a fewambient, or where a new noise is
was confirmedwilh thatgroup, Noise sources introduced,such asaircraft, it is not clear that the
Includedaircraft, rail, and motor vehicles,Power eurrenliyused criterion(65 de) is adequate,This
boats werebdeffy considered, but time did not was addressedby Mr, Stewart in his report on a

, permit a lulldiscussion.Receptorsincludedthe meetingat Nag's Headon September 16and 17,
operator,passenger,and observer (thfrdparty). 1991, whichrecommended"that methodologybe
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i developed using DNL which (a) reflectsacknowl- deemedinappropriate for EPA to act as a censure-
edged differences in communily characleristics, ors' advocate, fn fact,sonle in the group felt

' including ambient noise levels, prior experience, stronglyIhat regulationshould be focal. For road
"' and exposuretoaircraft noise,alimaltc differences, transpodatienthat constitutes interstatecommerce,
it;
,_,; and seasonal or lemporal variations in noise;and such as heavy trucks,the federal regulations lhat
_:I (b) usesSingleEvent Noise levelsas a supplement apply were felt Io be very lenient,At least one !

to DNL for betterassessing impact oncommunica- commenlator felt that"had the EPA continuedto :_
i___ lion and sleepand for determining mitigating requirequieter and quietertrucks ..., we would i
!'3 measures."Theproblem has, at this time, no clear Ilave trucksthat wouldbe perhaps65 dBA orless I
_ solulion, today,"For heavy trucks, in-use controlswouldbe I

Finally, within aircraft noise, the working group left tothe localities. This wouldrequire enforce-
_._ agreed with the research needs identified by the ment,which can bevery effective (accordingto

TransportationResearch Boardat their November both localand internationalsludies). A studyby the
:_ 11-15, 1991 conference. These needs included New JRrseyOepadmenl ofTranspartntionshows
ili (a) advanced lechnology foraircraft noisecontrol, that 5% to 8% of the truckpopulationis louder Ihan
": (b) supplemanlarymetricsfor the evaluation of what is consideredthe average level for trucksby

aircraft noise impact, (c) aircraftnoise model 5 dBA to20 dBA, Enforcementwould retain Ihe
improvements,(d) helicopternoise model improve- gainsachieved by quieter newproducts.
mants, (e) assessmentof sound insulelion modifi- A needwas alsoidentified for unifying the

_! cation procedures,if) testingof noise reduction nationaland internationalmethods for measuring
ii resulting from sound Insulationmodifications, sound oulput fromroad vehicles. This would also
_! (g) informationtransfer to the communilyon the enhanceInternationalcompetitivenessin an area
-r_'_! aircraft noise problem, and (h) buildingcode and where it is badly needed.Technical considerations

i;! zoning ordinancedevelopment, included whether specificationsshould be based
.!i The discussion now turned to rail noise. Discus- on tire noiseor pavement noise, or perhaps onthe
_i eion of the currentsituationled the groupto note powertrain. A concernwas voicedabout whenthe
i_., that federal preemptionwas broader forrail yards aerodynamicnoise of the vehicleslarts to pradomi-
'" than for airports,in padlcular, it was felt that the note.Finally, it wasagreed thatmanufacturers
_"_ railroadnoisepreemptionshouldbe examinedand shoulddemonstratethatnoisereduclion can be

i!!_ be changed to permit local regulation of noise from achievedwithouta reductionIn performance.:_. sources that are actually localsources (e.g., noise Improvementsareneededin noiseprediction for
;:i_ from sources in railroad yards). The role of a highways.

citizens' advocate for a new office of noiseabale-
ment and controlwithin EPA was felt desirable for Recommendations
rail becausequleler equipment is not being as

-._ vigorously pursuedas it was foraircraft, The 1. The group recommendsthata noise officein
_:-_ EPAshould exist.

biggest issue of concern to the group was high-
:_ speed rail, which was characterizedas "very low- • It is suggesled Ihat a change be made in

flying aircraft," Because these trains could poten- the title of the office responsible for noise
, tlally have substantial noise and vibration impact, activities (e,g., Office of Noise Abatement).
:_ there is a need to address this issue in the 1990s. • The agency shouldbe non-adveraarial,

Research needs Identified by the Transportation attempt to build consensus,and cooperate
i Research Board Included (a) "high-speed transpor- withother agencies,

' i tation noiseand vibration design crJtartaaludy, * Jnsome cases, and in particularfor aircraft
,;_ (b) rail transportationground vibration control noise, the agency should function as a
;.:, technology evaluation, (c) rail corrugation and citizen's advocate.

,, fastener stiffnessotudy, (d) railtranspodation • Itshould helpfoster international trade.
vibration edteria study, and (e) bimodal corridor • it should provideleadership (coordination).
criteria for noise andvibration impact."

, • Itshould helpdefine impactsand guide.- The final area consideredwas road transports.
lion, A distinctdifference was noted here as criteriondevelopment,
opposed to the othertranspodatfon sources. • Itshould be a data repository.
Because the largemajority of these vehicles are * Itshould have limited regulatorypowers.

i = not engaged in interstate commerce, it was

i
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• It should engage in productnoise labeling. 5. In thearea ofhighway transportation, Ihe
• It should have highlyqualified technics/ groupmakes the following recommendations;

staff. * Unify the regulationel new vehicles
nelionally and internationally.

2. The reasons given Io re-establishthe noise ,, Encourage Ihe implementation of new
office at EPA are: quiegng technologies Intonewly produced

"" "' • To address growing publicconcernabout vehicles.
noise_

• To avoid conflictsof interestin other
:, agencies(e.g., FAA),

• To help re-establish localprograms,
• To disseminate new scientificand techno-

logical information,
• To maintain and improveIhequafily of life,

(e,g., tranquilllty).
• To diaserninatenoiseinformationaboulthe

' noiseproblem (publiceducation),and
• To promote responses to international

product noise standards, lhereby increas-
ing U,S. international compelffiveness.

3. In the area ofaircraft noise, thegroup makes
the following recommendalions:

., • Provide more funding for source noise
control at NASA.

• Because noise impact fromaircraft ts
neilher well understoodorwell-defined,

, . • this area needs morestudyand couldbea
functionof the noiseofficeatEPA,

• • Source noise regulationshouldremain with
the FAA.

• Considerthe need Io amendFederal
Aviation Regulation Part 36 limits to conlrol
impact after the year 2000,

• The EPAoffice of noiseabatementshould
take the role of a citizens'advocate.

4, In the area of rail and guidedhigh-speed
transportation,the group oilers the following
recommendations:

• The DOT end railroad industryshould
focuson source noise control,

• The office of noise abatementshould focus
on impact assessment andguidelines.

• Local control of noise fromrailyards should
be permitted,

• Federal preemption shouldremain for
sourcenoisecontrolfor [nlercityand

i interstaterail,
t
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+" WORKING GROUPVI

CONSUMERNOISESOURCESAND
]

HEARING PROTECTION
. I

:iI Elliott H. Berger - Chair
J

Introduction occupalionalnoisedoseexperiencedbya typical
}

Because of ourproclivityasa society for excite- American). Few repods areavailable,and these
Tent, power,speed,and efficiency,we gravitate that are, relyon scantdale to estimatetypical

" _ towardnoisyleisureactivitiesand tolerateor even exposuredurations(Schori& McGatha, 1978;
r! unoaly appreciatethe noisegenerated by the Slervogef, Roche,Johnson, & Fairman, 1982;
_: equipmentor machinerywe useat work and play. Simpson& Bruce, 1981; Weissfer,Zerdy,&

Although soundsaround us greatly influenceour Revoile, 1974). Such informaUcnis requiredto
i, r livesand affectourability to communicate,the determine whetherloud sourcesof noise(e.g.,
;_ " auditory fabricofour daily experienceIs oftenof power handtoots)are used frequentlyenoughfor

i".' - i seconaaryimporlence.The problem isexacerbated Ihe effectivenoise dose tobecome hazardous,
f by the pubIWslackof generalawareness of the The followinginlroducloryremarks areorga-

!._ hearingmechanismand how itcan be damaged by nized toaddress specificcategoriesof noisy

_- loudsounds,Nevertheless,in recent years there products.A subsequent separate sectionpresents
'.i aoeoappear to bea growing concernabout the the findings and recommendationsofthe Working
,. sea of noise in whichwe live, Group, alongwithan accompanyingtabular

Working GroupVI was taskedwith exanlininga summary,The product categoriesare as Iollows:
_ r ; oadicular aspectof Ihe noise problem, those 1. Guns

aevlces primarilycategorized asconsumer prod- 2, Music reproductionand personalstereo
ucts. The WorkingGroup alsoexamined issues systems

related to productsdesignedfor personalprotec- 3. Equipmentand appliances
tien troT noise, namely, hearing protecUonde-
vices. (a) Power tools end outdoor power equipment

._ Noise exposuresresulting fromuse of consumer (b} Householdappliances
products mayarise from chotce(e.g., listening to (c) Informationtechnologyequipment (ITE)
music)or becauseof hobbies, householdmainte- (officeand computer)
nonce one cnores,and other non-occupational 4. Toys

;- activities.The sourcesrange from ones that are 5. Hearing protection
simply annoying (e.g., fans andair conditioners), to

.L. othersthat stronglyinterfere withcommunications 6. Buildingspaces
(e,g., coffee grindersand vacuum cleaners), to Guns

those that pose a serious risk of hearing loss (e.g., Of all the noise sources to which we voluntarily
recreationalshooting), expose ourselves,guns are unarguablythe most

An important componentof any effort to priori- hazardous and also one of the most prevalent, with
tize a national response to noise arising from anestimated 50 millionAmericans owning and
consumer productsisdata on their noise levels,
and frequencyand duration of use (i.e., the non- using firearms,Guns are loud, typicallycreating
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peak sound pressure levels (SPLs)of 150-170dB. Control (ONAC) (Shapiro,1991), Since that time,
Although they can bequieted wilh sound suppres- thestrongest impelus in this area hasbeen Ihe
sors ("silencers"), useof such controls is problem- Europeans'sensilivily Io environmental noise and
aticbecause of federal law enforcement regula- their vigorous enforcementof noise pollution laws.
tions (BATF, circa 1930)and technological leasibil- To make producls thatare competitive in an
ity. international marketplace,U.S. manufacturersmust

Hearingprotectionshould be worn by all shoot- mimic European designs that are perceivedIo have
ere, but evidence indicates thai from 15%to 49% higher quality, at least inpart becauseof their
of shooters still do nol wear protection under reducedsound levels (Lyon, 1990),
certain conditions,and Jessthan 1% wear hearing The design of quiet products (ratherthan after-
protection while hunting (Kramer, 1989,1990). Ihe-fact noisecontrol or reguJation)requiresa

certain "infrastructure"thatis only partly in place.
Music Reproduction and Personal Stereo Engineers must learn hew to design quiet equip-
Systems meet, rather than applyingnoise centralsas a

Much concern hasbeen expressedabout band-aid solution, and incentives should be devel-
hearing damage from consumer music reproduc- aped for manufacturersto design quieter products.
tion systems, particularly earphone-basedor
Walkman-type products (also called personal Power Tools and Ouldoor Power
sound systems).The popularpress hasoften Eq_tlpment
decried the mostflagranto1the reportedmeasured Equipmentin thiscategorygeneratessound

r soundlevers (120-130riB); such Jevelsare the levels from 85dBA up to 115 dBA (chain saws),
exception rather than the rule. Nevertheless,when which is serious enough lo cause a substaelial risk
music is listened to atelevated levelsfor prolonged of noise-inducedhearingloss if exposuresare of
periods on a regular basis, a risk o1noise-induced sufficientduration. Oneproduct in this category,
hearing loss does exist. Review o1a numberof lawn mowers, were declaredby ONAC(before its
studies that have evaruatedrepresenlalive listening demise) to be a signilicantnoise source, bul
leversand usage patterns for personal sound regulatoryemissions standardswerepostponed tn
systemsindicates"concern is warranted for only favor of a voluntary laboringprogram, which
thosefew listenerswho prefer listeningat maxi- remains in effect today.Consumers, however, have
mum levels for extendedperiods of lima" (Clark, shownlittle interest(Shapiro, 1991).
1991), Equipment redesignis feasible forcertain

Unlike the other consumerdevices lot which products in this category and technology is evolv-
excessivenoise emission is usuallyan unwanted ing.For example, Ioday'slawn-mowerengines are
by-product,sound emission is the design funslion 3-4dBA quieter than 5 yearsago, and leaf blowers,
of a musicsystem. Any method for limitingthat a particularly noisy device(95-100 dBA), can be
emission directly affecls the utilityof the product quieted with improved fansand housings. On the
and can adversely influence sound quality, other hand, experiencewith(premature) regulatory

One approachtowards consumer protectionIhat limilson noise Jevelsindicates potenltalproblems,
has already been implementedin a limiled manner In Scandinaviawhere such limits have been set,
incJudeseducagonaland pubric-rolationscam- Ihe levels have been achievedby designingthe
paigns (EIA, 1991; Koss, 1991). equipmentto run moresrowly,but at Ihecosl of

Equipment and Appliances impairingthe ability of the machinery to perform itsintendedfunclion. Oncepurchased,users are
Users may desire quieter equipment and prone to circumventthesecontrols by speeding up

appliances,butawareness of the problem,uniform theunits for more efficientoperation.
simplified noise ratings, demand for quieterprod*
ucts,and a willingnessto pay for them have been Household Appliances
lacking,ormanufacturerswould havealready Unlikepower tools,householdappliancesrarely
respondedmorevigorously.AlthoughtheNoise canbe consideredhazardousto thehearing,
ControlAct empoweredthe EnvironmentalPrates- becausethe noiselevelsaresubstantiallylower
lion Agency(EPA) to identifymajor noisesources (generally lessthan 85dSA). Even forthe louder
that included anymotorized or electronic equip- devicessuch as blenders,hair dryers,and carpet
meet, few such sourceswere specifiedbefore the shampooers, whose noiseJevelsaverage90 dBA,
demise of the Officeof Noise Abatement and the Irequency and durationof exposure and hence

54 COMBATTINGNOISEIN THE'90s



COMBATTING NOISE IN THE'9Os ,,,DECEMBER 17, 1991

the noise dose is quite limited (Simpson & Bruce, protection.Suchdevices come ina wide variety 01
1981). types, fromearplugs that lit in theear canal 1o

: i lelornlatlon Technology Equipment (ITE Office earmuffswilh large cupsthat enclose the externalear,
-_ and Computer Products} Whenwornproperly,hearingprotectiondevices
_1 Noise emissionsfrom ITE are becoming increas- can effectivelypreventnoise-inducedhearing loss
?_ ingly prevalent as the computer age matures and and reduceannoyancethat mightolherwise arise

pervades all aspeals of society, The levels of noise from the useof noisy consumer products.How-
exposure are rarely hazardous,but are likely to ever, utilizationis low, because of lack of aware-
cause activity interferenceand annoyance, The ness of thebenefitsof, and consumerresistance
incentives for product noise conlrol are driven by towards, useof such products. Forexample, in a
international requirements,primarily stemming from number ofstudieso1school-agechildren, very low
European regulationsthat focus on ITE noise hearing.proleatoruse rates o1only 5 to 15% have
created In the workplace, been obsewed(Chermak& Peters-McCarthy,

ITE has bean evolvingat a breakneck pace. Far 1991; Lasset el., 1997;Lewis, 1989). Even in
example, electromechanicalcalculators that industrialartsclasseswhere safetyglasses were
generated sound levels above 90 dBA (Weiseler et required by 100%o1the instructorswho were
el., 1974) have been replaced by silent electronic surveyed, only 19% required useof hearing
models; the ubiquitous impact pdntsrs with their protection (Plakke,1985),The same studies have
70-dB noise levelsnow feature "quiet"modes and shown an increasedpurportedwillingness to wear
are being rapidlysupplanted in the marketplace by hearing protectionafterthe studentshave under-
laser and ink-jettechnology; nuisance squeals from gone educationalprograms,but nofollow-up
monochrome monitorsare disappearing as the surveys of Iheactual eflicacy of Ibis approach have
frequency o1videoscan rates is increased and been reported.
color monitors become commonplace, Hearingprotectorsare labeled, as required by

Mature intemational standards exist for the Ihe EPA (1979),with a NoiseReduclion Rating
measurement 01the noiseof ITE that are suitable (NRR), buttheNRRs are such a poor indicalor o1
for use in the development of a labeling program, actual deliveredprotection that theymust be
However, adoptionof these standards in the United derated byabout59% to even providea rough
States has been limited, and reliableproduct noise guide o1Iheproteclion Ihat typicalusers can expect
information is seldom available, to obtain (Berger& Lindgren, 1992). For consum-

ers, lhe principalvalueof NRRa is Ihat the pros-
Toys ence of the EPAlabel indicates theproduclwas

Noisy toys havebeen part of childhood experi- designed fornoise exclusion and lasted for that
once for years, As early as the 1960s,measure- purpose.
ments and commenlsabout the most hazardous, The misleadingnatureof NRRs isan important
firecrackers and toy firearms, have appeared in issue that cannotbe properlyaddressed until
the literature (Gjaevenes, 1967; Hedge & ONAC is resuscitated,or responstbllilyfor hearing
MeCommorts, 1966), With the advent of modern protector labelingis transferred Io another federal
electronics, an even larger variety of noisy lays is agency.
available, many of them mimicking their adult
counterparts (Surer,1991), However, even simple Building Spaces
commonly acceptedtoys such as a baby's squeeze One of Ihemorecommon complaintsregarding
doll can create sound levels over 110 dB if held environmentalnoise is noise in building spaces,
sufficiently close to the oar (Fay, 1991). Extra The sound levelsmay be from the transmissiono1
caution is warranted for the toys creating the most outside noiseintoa structure, excessivesound
hazardous of levels becausethe users (toddlers transmissionor impact transmissionbetween
and children) cannotbe expected to be able to adjacent livingspaces,or from the noise of fixed
discern what are aurally safe behaviors, machinery(heating,ventilation, and air-condition-

ing equipmenl)within thebuilding. In large part,
Hearing Protection known technologyexists to resolvethese prob-

For many situations,one of theobvious solu- lems, but ghasnot been implementedbecause of
lions to the "noiseproblem" is the usa of personal either costconsiderations,lack of attention to the
sound suppression, more commonly called hearing problem, and/orinsufficient knowledgeby the
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buildingtrades of the materialand care required in an incentive tomanufacturers to develop
theconstructionof auilablyquiet spaces, quieter products.However,labeling willalso

Anolher factorcontdbuting to Ihe problemis that Imposea burdenon manufacturers,especially
althoughbuilding codes incorporate spscgications Ihose who producea broad range ol products
onparametersfrom eleclrlcal wiring to methodsof that would be subject to lesgng, Thisburden
egress,they In general Jackrequiromenls for may ba inappropriatefor certain cressesof

, specificationof sound/vibrationtransmission products whosenoise emissions fallwilhina
. metricsor conlrol of the problem, narrow range01nonhazardous levels.

• An important aspect of an effective labsgng
Recommendations program Is the educationof the generalpublic

TheWorkingGroup recommendationsare bolh withregard to noiseandboating loss.For
. general,applying to all consumer products,and delailed recommendationsIn this regardsee

specificfor eachof the categories, thereporto1WorkingGroupVII,

Genera/Recommendations , Dala Ohthe sound levels producedby noisy
consumer productsare insufficient todater-

, Themost eflicient and sffecliva means to mine noisehazard. Thcrafora, dosimetry
respondto Ihasocietalnoise problemscreated sludfeson the nonaecupalionalnoiseexposure
bynoisy products is 1ocreate a centrally o1typical Americanadults and childrenshourd
locatedfederaragency tasked wilb noise beoblained to ascertain the noise exposure
abatement.The EPA Isprobably Ihabest thatresultsfrom use of commonconsumer
candidate for Iocattono1this agencybecause products.

ilsallegiance is clear, namely protection01Ihe Specific Recommendationspublichealthand welfare.
• Manyef the WorkingGroup's specificreccm- The speci(ic recommendationsof the Working

mandatlonspertain to labeling of productsto Group are summarized in Table 1. The following
: warnand educate consumers,andto provide notespertain IoTable I.

1.Guns

2,Music reproduction

equipment

3. Equipment& appliances

a, Power tools &

Outdoor equipment

b. Householdappliances

c, Informaltentechnology

4.Toys

5,Hearingprotection

6, Building spaces

Table1
Noisyconsumerproductsandhearingprotection,andmethodsof remedlaflon.
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:: • Noise.hazard label. A noise-hazardlabel For hearingprotectors, the label shouldconsist
should be provided for productsthat produce ef a noise reductionrating (NRR), like the currenlly
sound that is potentiallydangerous to the used label. However, unlikeexisting labeled data,
operator. The purpose ofthis label is to warn the measurementef the hearing protector atlenua-

, i

: _ the consumer about the hazerds o1the product tionshould be made in a manner to provide a
_. and the actions they shouldtake, such as useful indicatorof actual field performance.
,"_ wearing hearing protacllonor limiting exposure. For building spaces, lhe "labels" should consist
._

• !I The determination shouldbe based ona of interior sound isolation values, Interior sound
:, standardized measurementprocedure under- levels transmitted from outside the buildingto

taken by an accreditedlaboratoryor consulting interior spaces, and interiorsound levels produced
i_ firm. The accreditation shouldbe provided by by building mechanicalequipment. The purposeof
;',' these data Isle characterize the acouslical inlegrgy
!,: an Impadiel, independentorganization suchas
7 is now available under theDepartment of ef the structuresso that buyerscan make informed

Commerce, National Instiluteo1Standards and choices.
Technology, National VoluntaryLaboralory All sound-rating/noise reduction labelsshould

!_ AccreditationProgram (NVLAP).Inbiaily, Ihe include an indicationof the range of values for
,,:_ label should beapplied to a class of products other products in the same classas well as a
'_ statement of Iheexpectedprecision of the rating so! (e.g., chain saws), and thenpotentially to only
i i those models withina classthat exceed a limit that buyers are notmislead into believing that
;,' established for the entireclass.The label small,statisticallyor practicallyinsignificantdiffer-
'_i should be a graphicer iconwitha minimum el eoces are important.The precisionslatement
: should be of the form, "differencesof less than x, verbiageaffixed to the packagingand/or the

i_i item itself,and to its Instructionsin a readily dB are net significantwhencomparing rated
visible manner. Labels forclasses of products values,"
should either be "warning"or"caution" labels . Noise limits, Regulatednoise limits should be
depending upon the severityef the noise promulgaled for only those selected products
levels, for which noise hazard existsand usersmay

• Sound-rating label. A sound-ratinglabel be incapableof a consciousdecision regarding
,.' shouldbe provided for produclsthat produce sale use of the product(Le,,dangerouslynoisy
_ productsdesigned for toddlersand children).:,_ sound that is hazardous,annoying,or tnler-

_i fores with communlealions,The purposeo1Ihls . Feaslbllitydemonstratlon. A government
,_i label is to educate thepubllcabout lhe noise noise officeshould become involvedin assess-
'J levels of productsthey purchaseand give them ing availabletechnologyto reduce the noise

the abilityto makebuyingdecisionsthatwould levelsof the productsspecifiedin Table 1. This
includeproductnoise levelsas one of their assessmenlshouldconsistef determiningif
purchasingcriteria,ThiswillprovideanInoen- feasible controlsare available,developingnew
live formanufacturerstocreatequieterprod- controlsif possible,and demonstratingthe
ucts, effectivenesso1thosecontrols.The quieted

The ratingshould be a soundpressure level devices shouldbeevaluatednot only for their
measuredat an effecliveuserpositionunder noiseoutput,butalso fortheirabilityto perform
standardizedconditions(operator-earposition theiroriginal intendeddesignfunctionsinan

_; or bystanderpositionas appropriateto the acceptablemanner withthe noisecentralsand/
_J equtpmenl being rated).Measurementsshould er redesign inplace.

i=' be undertaken by an accredited(preferably • Standards development. ONAC should
,:: NVLAP) laboratoryor consultingfirm. The label support lhe developmentofconsensus stan-
', should be affixed to the productpackaging dards, whereneeded, for testingand cerUfica-
, and/or the item itself,and toits Instrucliens,In lion for noise-hazard,sound-rating,and noise-
i a readilyvisible manner.Thelabelshouldbe a reductionlabels.These standardsshouldbe
' uniform graphic highlightingthe noise rating consistent with internationalconsensus stan-

1lumber and consistentwithany noise hazard dards to be effective in promoting American
_ or other EPA-required label, competitiveness in world trade, ONAC'e
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support should consist of funding padicipaticn Eleclronic IndustriesAssociates(1991). "We wanlyou
on national a_]d irdarnational lechntcal stan- lislenlng for a lifetime." Mediacampaign by Eleclronlo
dards commidees by independent technical Induslries Associates, ConsumerElectronics Group,
experts and/or ONAC technical staff. Contacls: C,S. Upson & A. Haber, Washington, DC,

Envhonmenlal Proteclion Agency (1979), Noise
For building spaces, the agency efforls should labeling requiremenls for hearingprotectors. Federal
consist el the development and dissemination Register 44(190), 40GFR Part211, 56190-56147,
of a model building code that cities and lowns Giaevenes, K. (1997), Damage.risk cdlerion for Iha
can use to regulate conslraclion to provide a Impulsive noise of toys. Journal of the Acoustical
quieter environment. Society o/America, 42(1 ).268.

• Engineering education. Working design Hodge. D.C. & McGommons,R.B, (1966). Acousllcal
: engineers and those stJJ]in school need fo hazards of children's "toys."Journal of the Acoustical

understand how noise is produced by various Sociely of America, 40(4)911.
mechanisms in a machine and how the noise Koss (1991). "Koss plugs to openears of America."

can be modified. Financial support for univer- Koss Corporalion news release.Conlach A. Casper,
sity design courses that include noise reduction Milwaukee, WL
Is needed. Technical information and publics- Kramer, W,L. (1989), Handgun noise levels are
lions should be collected, including case dangerousi Rifle, 126, 23-45.
studies, for the development of course mated- Kramer. W.L. (1990). Gunfire noiseand its effect on
sis. The eventual eulcome of these efforts hearing. Hearing Instruments 4r(10), 26-28.
would be textbooks, audio and video demon- Lass,N.J.. Woodlord, C.M,, Lungeen. C., Lundeen,

D,J,, & Evedy-Meyers,D.S. (f 987). A survey of high
strations, and other materials Io assist educe- school atudenls' know/edge andawareness of
tore in developing noise-control engineering hearing, hearing loss,and hearing heagh. Hearing
curricula. Journal, 40(6), 15.19,

Lewis, D.A. (1969), A hearing conservalion program for
ConeJusioils hlgh.schooHevel students, HearingJournal, 42(3),

Americans are routinely exposed to a wide 19-24.
variety of consumer preducls that gonerale noise Lyon, R.H, (199g. NovembeflDecomber). The shhh
levels radging from the moderately annoying I0 the factor, TechnologyReview, 52-56.
seriously hazardous. This Working Group has Plakke, B,L. (1995).Hearing conservation In secondary

identified the principal issues thai must be ad- industrial ads classes: A challenge for schooldressed and has provided specific reoommenda- audiologists. Language, Speech, and HearingServices in Schools, 16,75-79.

lions to mitigate noise and to promote accurate Schori, T.R., & McGatha, E.A. (1978).A real-world
labeling, more widespread utilization, and eflective asseesrnenl of noise exposure, Sound sad V_braflen,
implementation of personal hearing protection 12(9),24-30.
devices. Shapiro, S,A. (1991 November). TheDormant Noise

Control Act and Options re AbateNoise Pollution.
References Washington, DD:Adminislraliva Conference of lhe

Berger,E.H., &Lindgren, F. (1992}. Currenl issuesin Uniled States.
hearing protection.In A,L. Dancer, D, Henderson, Slervogel,R.M,, Roche, A.F.,Jotmson. D.L,, &
R,J, Salvl,& R.P. Hamernlk [Eds.), Noise.induced Fahman, T. (1992). Longitudinalstudyof hearingin
hearing loss (pp. 377-388), St. Louis, Me: Mosley- children Ih Cross-seclionalsludiesel noise exposure
Year Book. as measured by dosimetry. Journal o/the Acoustical
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WORKINGGROUPVII

PUBLIC INFORMATION AND
)r EDUCATION
_ __=... _ Julia Doswell Roysler- Chair

! Introductioll I willbrieflyreview pastefforts towardpublic

There is wide agreement that the publicneeds educationasweft as Ihe recommendationso1
more information about noise--its effectsand its previous workinggroupdocuments•

_ control,The need for educational ofrods is clearly The NoiseControl Actof 1972 and the Quiet
": documented,especiallyfor schoolchildren. FIoren- CommunitiesAct of 1978containedtwo relevant
i _: line (1990), in herpresentation to the NIH Consen- provisions'.
t., sus DevelopmentConferenceon Noise and , labelingof productsthat emit noisecapableof
._ Hearing (see Appendix I), summarized numerous adverselyaffecting publichealth andproducts

Jnvestlgationsof the knowledge and behaviors of far reducingnoise, end
'_'_ luniorhigh and high-school students and Iheir
,:! • educalionalmaterials and technicalassistanceteachers regarding the effects of noise and how to programsto suppod state and local noise
.,._ drevenl them. Everystudyfound deficiencies in abatemenlprograms.
:I knowledge.Fragorand Kahn's survey of health

texlbaoks used in schoolsshows that studentslack The usefulschool curricula,wrilten materials,
appropriate content concerning hearing and Ihe pamphlets,and booklets concerningnoiseand its
effects of noise (Frager & Kahn, 1988), effects whichthe EnvironmentalProtectionAgency

_2 Adults also lack knowledgeabout noise and (EPA) producedbefore itsdemise are no longer
hearing•Educators in occupational hearing conser- available,
vation programs know that many noise-exposed Labelingin [Iself is informational,noteduce-
employeeshave gaps in their underslanding of tionaf. There is abundanl evidencethat Ihe pres-

._ how noise-inducedhearing loss happens and how once of a label,even if it is heeded by the product
Io prevenl i.. Most of the materials currently avail- user, will notbesufficient to promote proleclive

• i anls on preventing noise-inducedhearingloss behaviorsunlessthe individualhas receivedolher
come from occupational hearing conservation background educationandspecific training in how
programs. Aghoughthe basic facts about the to carry out protectiveactions.For example, even if
effecleof noise are the same regardless of the people are induced to altemptIo wear hearing
noise source, these occupationally oriented mated- protection devices,theyare unlikely to achieve
ale are often los specific to OSHA requirements to sufficient attenuationwilhoutdemonstrationand
bevery useful in non*occupationalcontexts• preferablyguidedpraclice inthe properway to use

Occupational hearingconservation program earplugs or earmuffs.
experiencesalso tell us that providing information Several recommendationsrelevant la public
is nol enough. Motivationis required before people informationandeducation were contained in the
slarl protecling themselvesfrom noise, report, NIOSHProposed NationalStrategy for the
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Prevention of Noise-InducedHearing Loss,even Ihey are more effectiveif they are ongoing rather
Ihough Ihiedocument focusedexclusivelyon than sporadic, specific in scope ralh,_rlhan pen-
occupational hearing loss,The section on informs- oral, end local rather Ihan national Effective
lion dissemination includedthese strategies; educalional eflods havebeen accomplishedby

• Eslablish a cenlral clearinghousefor collecting pdvale or nonprofitassociationsas well as by local
and dielribugng informslion about noisecontrol governmentsor nalionafcampaigns.
and hearing conservalion. The media inlormalion currently available to Ihe

, public in the UnitedStates usually focuses on
. • Inform the public ot theneed to protecthear- noise-inducedhearing foes,excluding annoyance

ing. and other effects of noise. Unfortunately, this
• Develop educational programsand pramole media coverage is typicallysensational in nature.

existing programs in primaryand secondary The riskof NIHL is often exaggerated becauseof
schools and in universities... about sound,its an emphasison noise feversof various activities
hazards, and self-protection, withoutany consideration of total noise exposures

(e.g., theduralion ef noisy activities and the
The Consensus Statementfrom the NIH Con- frequencyof their rspelition).Media articles are

census Development Conferenceon Noiseand also aimed largely at adults, especially at parents
Hearingcontained numerousstrategies for Ihe concemlngthe music-relatedsound exposuresof
preventionof noise-inducedhearing loss. Selected theiradolescent children.To illustrate the nature of
recommendations relevantto public education misinformationdirectedat the public, a recent
included; factual cartoon block on the front page of a nation-

, Target educational programstoward eilildran, ally distributed newspaperstated that noisedam-
parents, hobby groups,publicrole models,and ages Iheeardrums (ratherthan the inner ear),
professfonalsin influentialpositions, impliedthat attendinga symphony orchestra

• Provide guidanceand productnoiseemission concertcould cause hearing damage, and listed
labelingfor consumers Ioassist them in decibel levels that were probably peak sound
purchasing quieter devicesand reducing their pressure levels ralher than representativeA-
noise exposures, weightedsound levels,

Educational efforts relaled to hearing could
• Make hearing protectiondevices more widely benefit from consideringthe recent advancesin

aveUableto the public andsupplyingcompre- modelsof health promotion,as illustratedby
hensiveinstructionsfor theirproper use. campaignsfor the preventionof smoking, cancer,

,, Make basic audlemetdc evaluationsand and AIDS, as well as campaigns to promote
counseling more widelyavailableto detect recyclingbehavior. We willfail to affectpeople if we
early i'loise-lnducedhearing[use. concentrateexclusively on factual knowledgeor

• Enforceexisting regulalionsfor consumer beliefs, To influence people,we musl affecttheir
productnoise labeling, attitudes, intentions, and behaviors. Behaviorsare

• Re-establisha federal agencycoordinating affected by censlraints and consequences, suchas
committeefor noise issues. Ihe presenceof bad side effects (discomfortand

ridicule for wearing HPDs) or Ihe lack of any
• Developpublic awarenessthrough high immediatepayback (becauseavoidance of noise-

visibilitymedia campaigns, inducedhearing loss is in the distant fulura).Social
• Add prevention of noise-inducedhearing loss learninglheoryemphasizes the importanceof

to the healthcurricula in publicschools, peersand role models in delerminfng behavior.
• Make self-education materialsavailable to Newecologic Intervenllonsin health promotion

adulls, thereforeaim not onlyat the individual, butat Ihe
socialenvironment and thecommunity to introduce

The reportFighting Noise in the 1990sfromthe supportmechanisms whichwill encourageand
Organizationfor Economic.Do.operationand maintainthedesired behaviors.
Development (1991) summarizedeharaetedslicsof Forexample, Kramerreportsthat the percent-
effective educational strategiesbasedon an age of competgionmarksmenwho wear hearing
examinationof efforts already undertakenin protectiondevices has increased dramatically in
severalcountries.The authorsconcludedthat recentyears. Factors conlributing to this behavfor
public educationcampaigns areessential,but Ihal change includethe publicationof Jnformalionabout
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:_: gunlife noise exposuresand the resulting hearing excellent,interesling cardcula can be developed
losses by shooting publicationsand associations, and provided to teachers. Moreover, if children take
personal experience01the communication prob- Informationhomewith them from school, they may
lems suffered by old-timerswho did not protect alfecl Ihelr parents as well. One excellent opportu-
their hearing, the convenientavailabilily of hearing nityto educatechiidren about their hearing is

:;I proteclion devicesat gunshops, peer modelingas throughhearing screening tests which are given in
_'_ shooters began wearingearplugsand earmuffs, mostschools. In highschool, consumeraffairs

_i and peer pressureand reinforcementas hearing courses could easilycoverhow to selectquieter
,,, proteclor use becamethe norm. appliances and tools, and how to delermine
•_, Working Group VII used the recommendations whether an apartment or home will be annoyingly
_;1 of the recently publishedsummary documents noisy,

Iogether with addilional currentinformation as a Popular notions Ihat equate noisier products
basis for outlining thebest approaches to educa- with greater power need to be overcome. II was
tional efforts. Educationis essential if olher proven- suggested that truth-in-advertising might require TV
tire strategies are Iosucceed, Warning labels or or radio advertisements of noisy producls to
product ratingsere 01little benefit unless lho publir, reproducetheir sound at full volume to demon-
fstaught their meaningand motivated to use them. strata the interferencewith communicalion.
Heating protectiondevices are not helpful unless The working group members discussed the
people are trained to use them properly and humanfactors literatureon warning labels.There
motivated to actuallydo so. Even regulatory was general agreement Ihat labels of Ihosimple
approaches such ascommunlly ordinances work warningvariety are not very effective,as many
far better when the public is informed. Onlyan people ignore them. Even for people who do heed
informed public cancreatea demand for quieter them, labels o1Ihis sort would not conlain enough
praducls and environments,In short, providing Informationto discriminate between noise sources
education and Informationis essential, but only if il that ere hazardous in a single use versus those
Is meaningful, relevant,and practical for the that are hazardous only in long-term repeated use.
recipients. Those people who can be influenced by a warning

label to try to wear protective earplugs still need
Summary of Working Group Discussion additionaltrainingin how to do so beforethey

The membersof WorkingGroupVII supported wouldachievesignificantprotection.
the recommendationsof pastsummary documents Rather Ihanwarninglabels,theworkinggroup
asoutlinedin the Chair'sintroduction.Members membersfavorednoiseemissionratinglabels
discussedways to makethedesiredmessages whichwouldassistconsumersin choosingquieter
most appealingand mosteffectivethrough"mes- products(e.g., chainsaws,lawnequipment,or
sage framing"or socialmarketingapproaches, appliances).Consumersareexperiencedin using
However,evenwiththebestmessagepresenta- energyconsumptionrating labels for homeappli-
tion,somegroups(e,g,,adolescents,farmers,and ancesas well asautomileageratings,Theycould
low-incomeadults)willbe hardto reachand affect, easily learnto usenoiseemissionratinglabels to
Video tapes,notwriltenmaterials,are probablythe selectquieterproducls.
bestmediumfor educatingtoday'spublic.

It is desirabletostartearJyto influenceyoung Recommendations
childrento value a quietauditoryenvironmentand WorkingGroupVII stronglysupportsfederal
toappreciate theirhearing,Preschoolchildren governmentinvolvementineducatingthepublic
might be reached directlythroughtelevisionshows aboutnoise,
similarto Sesame Streetor cartoons,An indirect Targetgroupsforsucheducationinclude:
methodto reachyoungchildrenmightbe through preschoolchildren,

the hea[Ihcareproviderswho canaffect their school-agechildrenand youth,
parents, Maternaleducationisimportant,and

_, efforts shouldbe coordinatedwith existingpro- collegeand professionalstudents,
grams such as Women, Infants.and Children adult citizens and consumers,
(WlC) and well baby clinics, practitioners in influentialprofessions, and

':i Once children reachschool age, the school specific groups at risk.
system providesan opporlunilyto reachthem If
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• Ptomola widelyavailable hearingteals asa
The typos al messages that educational efforts public eduaotlonaland motivational tool in

should deliver include the following; schoolsand clinics.

J A quiel environmentcontribulesto good quality ,, Develop mediacampaigns usingan identifiable
of Life. visual symbolta heighten publicawareness of

,r • Noisecancause annoyance, stress, and nolse as an environmental pollutant end
interferencewith activities,communication,and hearing hazard•

: sleep.
• Noieeexposurecan cause permanentnoise- References

induced hearing losswhfch efgnificanlly Roren1_ne,M.(19901.Educationasa toot{oprevent
degradesone's quality oflife. noise-inducedhearingtoss.HearingInstruments,

4"t(101,33-34,
• Whenhigh noise exposure is unavoidable,

noise-inducedhearing lossispreventable F_aget,Jk._.,& F_h_,k. _,198a}.How usa(u_ate
elementaryschoolhealthlextbooksfor teachingabout

throughprotoogvebehaviors, hearingIlea h andproteclion?Language,Speech,
andHearingServicesin theSchools.19,175-IB1.

In cammunicafinglhe messageslisted above,

i educalJanalefforlsshould focuson',
• thebeneiils of protectiveactionsrather than

i the negativeconsequencesof Inaction(ap-
proachratherthan avoidance);

: • specificactions to take;and
• socialreinforcementof desired behaviors.

To i)l_stratethetypes of educationalefforts that
the working group members laver, several ex-
amplesare listed below:

• Develop interestingcurricula forprimary and
secondaryschooleducalors, testthe effective-
ness of these curricula,teach theuse of these
curriculatoteachers,and inlegtate these
curricula into existingcourses on healthand
consumeraffairs.

• Developcurriculafor professionaltraining
programsin suchdiscfplinesas medicine,
archLteclure,and eng[near(ng.

: b • Develop noiseemission ratingsto enable
consumers to select quieter products, and

" ' educate consumersabout howto use these
' ratings.

• Develop videosend make themwidelyavaiJ-
able to healthclinics,doctors'wailingrooms,
school libraries,publiclibraries, hobbyinterest

I groups (woodworkera),commercialvideo rental
enterprises,drugstores, etc.

I • Providetechnicalassfstancefor focaJcillzens
attempting to create or improve noiseordi-
nances.

,, Develop a clearinghouseto shareinformation
and advertise lhe avagabllityof thisservice.
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*J

_J

WORKING GROUP VIII

STATE AND LOCAL STRATEGIES
Clifford R. Bragdon - Chair

.s

Introduction useof zoningas a policepowerfirst appeared in
Theprimarystralegyusedbystateand local 1955,whenChicagoamendedtheirzoningordi-

governmentsfor addressingthecontrolof environ- nonceincorporatingperformancestandardsfor
mental noisehas been Ihe regulatoryapproach, noise.Up tothe early 1970s, there were lessthan
This hasinvolved establishingenabling authority at 60municipalitieswith legislation,
the stalelevel along with noisecontrol legislation, The establishmentof the Environmental Protec-
and enactingordinancesat the local level, tion Agency(EPA) and the passage o1both the

[_ Historicallyfocalgovernmentswerethe first NoiseControlAct followedlaterby the Quiet
politicalentitiesto initiateany type o1noise legisla- CommungiesAct, providedthe primary impetus
tlon in theUnited States(Bragdon, 1971), Ingially for state and local legislation(Bragdon, 1978),

ti may primarilydealt with disturbanceof the peace BothNational Institule of MunicipalLawOfficers
issues.Suchlaws containednuisancetype lan- (NIMLO) and EPA developedmodel noise ordi-

.;i guageconcernedwithstreet vendors, similarto the nances as guidelinesto governments.EPA technl-
I Cityof Bostonlaw (enacted1850). Inthe early col assistanceprogramswere alsoinitialed,By

i phaseof regulatoryhistory,these lawscontained 1980 there were2,100 laws in place, compared toonlygenerallanguagewherenoise was not lessthan 100the previousdecade.
" " quantified(e.g., noisewas definedas thai which is The terminationof funding, initiated by the Office

_, unreasonablyloud, disturbing,or unnecessary) el Managementand Budgetand approvedby
(Bragdon,1980). Congress,had a negative impact on both localand

Initialefforts at regulatingnoise were minimal state governmentnoise-related activity (Shapiro,
and it is estimated Ihatduringthe 1930s therewere 1991). Based on a recentlyconducted environmen-

_ only20 municipalitieswilh regulations inplace, tal legislationquestionnaire,it appears that there
:' Table 1provides anhistoricaldescriptionof hasbeen a leveling-offcondition(Table 1) in the

municipalnoise legislationandthe major influ- passage af new noise laws (Bragdon, 1999),
enoes.Itwas with the publicationof City Noise in More significant than the initiation o1noise
1930 bythe New York CgyDepartment o1Public legislationhasbeen Ihegeneral decline in noise
Health thatnoise sourceswere first measured (in control programsestablished to [mplementthese
conluncflonwith Ball Laboratories).Their report laws (Sopomwskl, 1990).Table 2 summarizesthe
documentedthe sources,levels, and community state and municipalnoiseregulationsand pro-
response1othis publichealth concern (Noise grams over seven decades.At the height of the
AbatementCommission, 1930).Many of their EPAOffice o1NoiseAbatement and Control
findingsare similar to conditions found in urban activity, there were approximately 205 noise
areas loaay,Road noise levelsfor vehicles was programs with specificbudgets out o1the 2,1go
first addressedby thecity o1Memphis,but it was lawsenacted (0.976%). Howeverthis does not
not unll11948that anynationalmodelordinance meanother resourcessuch as police, health,
was acluallywritten, Land-usecontrols through the planning andzoning functionsof governmentwere
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Podod Munlclpnl Noise
(Decade) Regulation

(Estimated) Historical Influences - Primary

1930 - 1989 20 City Noise: 1930
Now York City Department of Health
Motor Vehicle Code: 1938
Memphis Tennessee

1840 - 1949 25 NIMLO Model Ordinance: 1948
National Institute of Municipal Law

• Officers

: 1950 - t959 35 Performance Zoning Ordinance: Chicago
1955, Armour Research Foundation

1960 - 1969 58 Motor Vehicle Code: cagfornl_ - 1987
California Depadment o1 Highway patrol

1970 - 1979 21O0 Municipal Noise Ordinances: Chicago
Boulder, Inglowood, NIMLO Model
Ordinance: 1970 EPA Noise Control Act
and Model Ordinance

19g0. 1988 2400 Elimination of EPA, Office of Noise
Abatement and Control - Technical
Assistance Program - 1902 FAA: Port 150;
Comprehensive Planning: Stales

1090- 2820 I??????

Note: Resellsof Clifford R. Bragdon surveyIhroughDecember, 1991 (in process)

Table 1
Evolutionof Municipal Noise Control Regulations: Historical Influences

Municipal State

Decade Budgeted Budgeted
Rqgulatlons Programs Regulations Programs

1930 20 1 0 0

1940 25 3 0 0

t950 35 5 0 0

1960 55 10 2 2

1970 2100 205 27 21

1980 2400 93 27 I 8

1990 2700 76 26 I 7

Source: CliffordR, BroOdeRsurvey (in process)

Table2
Stale end Municipal Noise Regulalions/Programs

68 COMBA 17ING NOISE IN THE '90s



( , COMBATi-ING NOISE IN THE'90s • DECEMBER 17, 1991

, _ not utilized to enforcethese noise lawsona limited Control Offices, National Organization to Insure
r ! basis, Today thoseprograms have been signifi- A Sound Control Environment, etc.)

cantly reducedwithjust 76municipal programs Recognition end Litigation

:_! now activecomparedto the205 earlier programs, • The public still considers noise to beanState support hasalso fallen off proportionately important environmentalconcern and, often-
. _ from 21 to 7 budgetedprograms. It appears that
...._ times their primary remedy involves litigation,
:_ further reductionswill occur during 1992 for both which is only marginally effective.
.._! local and state geverhments.

!_l There appear to be at least eight trends assosi-
'i ated with noiseprogramsthatinfluence localand Summary of Working Group Discussion
; ; state activity.Theyare: The purposeof WorkingGroupingVIII: State

andLocal Strategieswas to developstrategiesfor: J Limited FederalActivity;;;i noiseabatement at the state and locallevels.
• Most [niliativssare occurring by the U,S. Measuresto be considered Included community

i'!i DepartmentofTransportation, the Federal noiseordinances,land-use planning,and other
_ Aviation Administration,and the Departmentof source-path-receivercontrols. The groupexplored
_-7i Defense, andthe Officeof EconomicAdjust- the statusof stateand local noiseprogramsand
_ ment.
:_i recommendedstrategiesinwhich federal,state,
: ! Restricted FederalFocus and local governmentscan work together for

• The emphasishas beentransportationplan- maximumefficiency,usingbothregulatoryand

_:! ning related (i.e,,airportsand highways)along nonregulatorymeasures.
_,.[ with military Installations. Cleady the emphasis is not to dwell on legisla-

tive history and the inconsistencyof support Ior
!_ State and LocalResponsibility environmentalnoise controlbythe federal govern-
_'] • President Reaganshifted a majorportionof the ment,which in lurn has impacted stateand local
_.!i federal responsibilityto state and localgovern- elforts.The key is intergovemmental cooperation

ments, butwithoutany federal assistanceor andpublic-private partnershipsthat are innovative
support, and that protect the public'sconcern for ensuring

;_i Continued Enactment theamenityof quietas a sensoryright as we

,, Although theNoiseConlrolAct was never approach the 21st century. Essential to enhancing
:;.; repealed byCongress,it continues, butis thecomfort and enjoyment of the biosphere is the

_!i essentiallydormant, strategicplanning el our environmentwhichmust
:"._ Consolidated Budgeting and ReducedEn- considerthe three-dimensionaluse ofspace, time
';;,_ forcoment as a 24-hour resource,and the preservationof all

five humansenses,
ii_,_ • Financialsupporthas eitherbeen eliminated or The membersor the workinggroupdevelopeda
,, consogdatedwithotherprogramsdue to consensustypeprocesswhereby a aeriesof

budgetconstraints,therebyinfluencingsign[li, recommendedgoalsand planelementswere
':ii csntly the enforcementprocess, prepared during theworking group session. In total
_!:i Prlvotlzation there were 10 goalsrecommended,alongwith 31

• The publichasturned tothe privatesector for planelements recommendedto achievethese
i_! assistance,andsome businesseshave incer- goals, All membersof the workinggroupreviewed
: poratedthecontrolel noiseinto theircorporate and agreed uponthese recommendationsbeforei

::i strategy, theywere presentedto the confereesat theclose
:; Professional Societies / Standards Groups of the symposium.

! • AssistanceIn many of these areasnow resides_ Recommendations
heavilywilhprofessionalsocietiesandorgan[-

! zations (e,g.,AmericanNationatStandards Goal I
i Institute,AmericanAcousticalSociety,Institute

of NoiseControlEngineers,AmericanSociety Developan Integrativeplanof noisestrategies
; forTestingandMaterials, Societyof Automo- involvingall levelsofgovernment--federal, state,

: riveEngineers,NationalAssociationforNoise and local.

i
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• Establishanorganisational entity (e.g., the quietsimilar to initialives foundamong the
Officeof NoiseAbatement and Control (ONAC) motel industry (e.g., LaQuinta,Red Roof,
wtlhtn IhsEPA that is an advocatefor regula- EmbassySuites),

tory and nonregulatorycommunity noise • Develop e real estate Iransferprogram that
management, uses both regulatoryand volunlary processes

• Eslablisha FederarInteragencyCommitlee en for conveying or disclosing noise Information
No[so (FICON)-Iypeadvisory board wilhin Ihls (e.g., real estate map, mortgage, titre Iransfer).
organizationalentityof EPA. • Integratea climaticand acousticalsensory

I • Utilisea telecommunicationsystem for govern- ouldoor dispraysystem that canbe mounled
f mentallasseciagon/inslitutionalinterchangeof on buildings(e.g., banks), Sucha system

noise-relatedinformation, woulddisplayweather endnoise information,

• Developamulti-modiasystemofeommunicm Goal4
lion and analysisforthe presentationof noise-
related information. Encouragee process forInnovalion to provide

• Eslablishan informationdisseminationcenter guidanceand inlermation Issdback to the users.
(e.g., Teshnlea_AssistanceCenter). • Reconstiluteand strengthenthrough a grant

mechanism:"Each CommunityHelpsOthers,"
• This erganizalionalentitywithinEPA must be and TechnicalAssistance Center programs,

subject toa totalqualitymanagement (TQM) including thefunding of personnel.

philosophyofeffectiveness. • Implementanelectronic inleractiva communi-
Goal 2 cationsystem(e,g,, Bitnet,CompuServe,

Recommenda federal fundingmechanismIo Prodigy)for noise informationdissemination.
support the aclivitiesof Ihis ONAC typeentity Goal 5
withinEPA.

ReviewONAC'soriginal programfor state and
• Establishcongressionallegislatientoauthorize local assistance interms of bethpositiveand

and appropriatefunds fora cost.effective negaliveexperiences.
ONAC-typsentity.

• Prepare a document recountingONAC cus-
• Establishslate/localgrantcrgerieand mocha- tomer experiences.

nisms to supportstate andlocal noise pro-
grams, includingdemonstrationsthat would • InterviewformerONAC sdministralivestaff and
follow the sameformat as other EPAprograms their "customers."
or othereffeclivemedersfound in either the • Analyzedocumentsand peticieaIhal were
publicorprivelasector, produced byONAC intermsof their effective-

. Integrateeconomiccast-benefitfeelers inlo nose.
any noiseregulationspromulgatedand prevan- Goal 6

lion strategiesimplemented. Learn from private industry experiences, both
Goal 3 positiveand nogalive,relating teONAC and their

Proposea regulaloryand nenragulstorymocha- ownnoisecontroJinitiatives,
nism that forgesopublic/privatepartnershipfor • Preparecase sludy formatdescribingprivate
noisecontrol, sectorexperiencein marketingtheamenity ef

• Establisha vehiclefor promotingpublic/private quiet(Chambersof Commerce,Motorcycle
partnershipsusingsupporttypeorganizations, IndustryCouncil,AmericanSocietyof Heating,
(e.g,, NationalCouncilef AcousticalConsult- Refrigeration,and Electric,Power Equipment
ants, NationalAssocialionfor NoiseControl Council,ApplianceManufacturersCouncil,
Offices, Instttuleof NoiseControl Engineering, etc,).
AcousllcalSocietyof America,American • Inventoryadvertisingprogramsusedby
National StandardsInstitute,American Society industry that Incorporatednoisecontrolmoo-
for Testing endMaterials). auras based on engineering control.

i • Advocate andassistprivaleseclor marketing

i plans Ihat incorporatethe consumeramenily of
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,i
i

Goal7 Goal10

:= Encourage the useof spatiallyapplied technolo- Basic EducationTraining
gies, (i.e., Geographical InformationSystems (GIS) • Developa series of model ordinancesand
and mullPmedia simulations) to support Ihe other codes.

,'_i! goals. • Train governmentaland nongovernmental
..r ° Develop a Geographical informationSystem olfioials (public and private sectors) in proce-

!:_! (GIS) relationaldsla base thai incorporates dures, methods,technologies bearing on noise
noise, programs and potenlial conflicts,

!_ . Utilize Iwo- and three-dimensional spatially ,, Recommendcertification slandards for noise
_,_ appliedsoftware formultiplenoise sources.
_:! control personnel.
_i ° Integratemullisensorysimulationmodel • Producepublic outreachmaterialsfor the
._. incorporating visual, audilory, olfactory,and general public and target institutions to receivetl

,, tactile elements, these materials in both publicand private
• Utilize s strategic planningprocess for noise sectors.

control that incorporateslemporal, spatial, and • Emphasize interdisciplinarycross-trainingof
_: sensory elements, personnel responsible for noise with other!

!'. • Three.dimensionalize standardsand criteriafor environmental-relatedfields,
;_ noise pertaining 10landuse (i.e., space use)
,_ compatibility planning. References

i_ Goal 8 Bragdon,C,R.(1980).Communitynoise,In WaltonPurdorntEd,),Environmentalhea/th(2nded.).New
:'_ Develop a conflict resolutionmanagement York:Academicpress.
l systemfor noisecontrol tosupplantthe litigatory_:, Bragdon,C.R.(1991,January}.Environmental
'_ process, legislativesurveyof municipalgovernments199r-
i! • Develop training materialsand aids that t992,Officeof IhePresidenl,GeorgiaInsliluteof

;_! include role playing, simulationand gaming for Technology.

;.,_/ a varietyof situations. BragdomG,R,(1980).Municipalnoiselegislation,Atlanta/NewYork:FairmomPress,VanNostrand• ° Perform mediation and negotiationsessions Press.
it with potentiallyaffected parties. Bragdon,C.R,(1971).Noisepollution:Theunquiet

,,._ Goal 9 crisis.Philadelphia:Universityof PennsylvaniaPress,
_., EncourageU.S. competitivenessin the world 8ragcton,C.R,(197B),Thestatusofnoisecontrolin the
_',_ markelplace through a "buy quiet"approach to UnitedStates:Stateandlocalgovemments.

procuremenl and inform induslryand communityof Washington:DC:U.S.GovernmentprintingOffice,

i i economic benefits. NoiseAbatemantCommlsslon.Citynoise.(1930).NeWyorkDepartmenlof Heallh,
13 ° Establish noise criteria, end interactwith Shapiro,S, (1991),The DormantNoiseControlActand
_ii international noisestandardscommitteesand optionsto abatenoisepollution,Washington,DC:
_i organizations(e,g., EuropeanEconomic AdmtnistralivsConferenceof IheUniledStates.
:_ Community,Organization for EconomicCo- Soporowski,J.(1990,January),Thestatusofkay state
_i operation and Development,International andlocalnoisecontrolprogramsthatservedasa
_,! Standards Organization(ISO), etc.), basisfordiscontinuinga {edaralprogramin 1982.

NewBrunswick,NJ: RulgersUniversity.
_! • Encourageprivatesector,at stateand local
,,j levels, to Increasetheir marketshare in na-
"', lional and Internationalarenaby producing
;= quiet products.
'" . Develop s systemo1benefits forthoseparlici-

paling.

.i

if!
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WORKINGGROUPIX
REGULATORYALTERNATIVES

: Henning E. van Clerks - Chair

I , !

, _ , - ; Introduction respect to many aspects:the combinationof
i: _ ' ' regulations,education,the marketplace,and
_ i; "''_ T_' The Noise ControlAct (NCA) of1972with ils_' ,_ "':'-.,1 amendment bytheQuiet CommunitiesAct of 1978 researchprogressare to reduceourenvironmental
' i: : :i noise exposuretothe desired level.Somewhatdeclared a very reasonable, timely,andlaudable

"; ! _' impatiently,the NCAdecreed firmdirectivesfor_ goaland policyof the UnitedStates:to promotean

_i : ..., environmentfor all Americansfree fromnoise that publicationof some reportsand some regulatory
;. I jeopardizes their health or welfare.Toachieve this actions;some of thesetight schedulesmight not

:_;;_ -' ' goal, the NCA outlinesa multiprongedapproach have been beneficialto the overalleffort. The NCA
;'J _" _ assigningnoiseabatement and conlroldutiesIo establishedno reviewand oversightprocedurestoevaluate the effectivenessand interaclionof the
._ the EnvironmentalProtectionAgency(EPA) and variousprogram phasesand to facilitatenational
,_ other federalagencies concerning: consensusbuilding.
_i • Identificationof noise levelsthatjeopardize The achievementsof EPA's Officeof Noise
;_ public healthand welfare. Abatementand Control (ONAC) inpromotingand
•, ,, identification of the major noisesourcesthat coordinating thesegoalsduring the first decade of
! are the major contributorsto thenoiseenviron- itsexistenceand the shortcomingswilh respect to

_ mont. follow-up activityduring the seconddecade, are
_ • Eslablish noiseemissionstandardsfor major wellsummarized in the reportto the Admfnistral[ve
:1

noise sourcesincludingtestproceduresand Conferenceof Iho UnitedStates, The Dormant
;. provideinformationon controltechnology. Noise Control Act and Options toAbato Noise
_: _ _ Pollution (Shapiro,1991). Where shouldwe go" _- :, * Controland abalemont ofaircraftnoise.
_, / . _ fromhere? Whathavewe, the concernedtechnical
• * Interstatemotorcarriersnoiseemission
i: . _ community, learnedfrom the paslhislory and what
_%- r. , : standards., • " , are our recommendationsto revilalfzathe national
_" _'.i ' ', • Labelingrequirementsfor somenoiseemitting noiseabatement effort in an efficient,cost-effective

' and noise reducingproducts, way? To what extentshould the baselines, the
_; _ _ • Researchand public educationrequirements, approaches,the short-termand long.termgoalsbe
, _ •., includingdevelopment of low nolse-emission updatedand/or modifiedto contributeat theL
,: - products, appropriate time toprogress towardthe overall
'_ ,,' • ° Coordinationof federal, state,andlocalnoise goal?Who shouldbeexecuting and whoshouldbe

abatementpoliciesand approaches, coordinatingtheseefforts, realizingthatduring thelast decade of ONAC's inactivitymanycapabilities
i " " , - and initiativescontinuedin other governmentand
i, , II is obviouslya verycomprehensiveand long-

. rangeprogramwhere the effectivenessof the voluntarysectorprograms?(Sulsr& van Giarke,
variouscomponentsof theovarallsyslemhave 1987).In addition,internationalprogramsand
differenttimescales and are interdependentwith activitiesgrew marked)yduringthese)ast10 years,
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primarily throughEuropean Communily compell- * How can Iha nalionaJnoiseabatement effort
lion. Following the Untied States' initial lead in profil most effeclively and wilhoul duplicalion
environmentalnoise abatement, manyof the from the nalional voluntaryconsensus alan-
European organized government activitiesprobably dardssystem? How can federal and voluntary
surpassed ours. Now European governmentsIry to elfods best be harmonized?
harmonize tire regulationsand programsamong ° Hewcan we become more effective in Interne-
the various countries, lionel Standardizalion wilh respect Io noise

Theseare some of thequeslions our Working measurement, source emission and testing,
Group IX on "Regulatory Alternatives" discussed, and safety to support our competitiveness and
Three-quarters01the working group members Irade?
were involved inIhe early phases of our national
noise controlefforts advising EPA, the Federal Participationin the internationalnoise abate-
Aviation Administration (FAA), Department o1 mentefforls does not onlyconcern public health
Transportation (DOT), National Inslitutesof Health and welfare but includes our national interests as
(NIH), Departmentof Defense (COD),or the well
Occupational Safety and Heagh Administration II was notpossible to discuss all of these
(OSHA), and were collaborating on reaching probJemsduring the short resoling lime of the
consensus on fundamenlal technical issues such group not to mention to reachdetailed final consort-
as: "What noiseIsveJsjeopardize public heallh and sue recommendations. However, I hope we agreed
welfare?"and "Whal are our major noisesources that these are all problems thai must be altacked
and how can theybest becontrolled?" We have and solved if we wahl to be in a position to predict
biologists,psychologists, physicists, engineers,and and control our noise environmenl by the year
legal experts in Iha group, most o1whomconlinued 2000.
leading and contributing Io voluntary seclor noise

abalement and standardizalion efforts withoul Summary of Working Group Discussion
government supporl after ONAC's leadership Tile workinggroup discussed adequacy of
waned, present legislation with respecl to noise abatement

Among the questions Ihe group discussed are and potentialamendments, Implementalion of Ihe
the following; legislation and suggestions for its improvement,

, • One of thebaseline technicaldocumentsfor responsibilitieswith respectto tesling, standards,
• executiono1the NCA is the Levels Document and labelingo1noise sources,and finally, mecha-

(U,S. EnvironmentalProtection Agency,1974; niems for establishingnationalconsensus for
yon Gtarke,lg75) identifyingwhat noise levels regulalory alternatives. The group realized Ihat, for
alfect publichealth and welfare. Doesil need exhaustivediscussion of all lhe topics the time was
updating? much too short. Several of the items discussed

• Do theguidelines for environmental impact would have needed representationfrom several
statementswith respectto noise need updat- governmentagenciesand fromseveral industrial
ing?(Committeeon Hearing, Acoustics,and seclars to arriveat final recommendationsen-
SIoacoustics,1977). dorssd in detailby all membersof the group. Some

• What is our noise environment? Howdid it and of the suggestions listed resuJtedin responses from

t will it change?What are the major noise the audience during their presentation, which would

sources? Dowe need e National Environmen- require careful consideration before detailed
taJNoise Assessment Program? recommendationsare worked oul. Consequently,

• Whereshould regulatory authority restand some of thesuggestions listed are more long

where should il be applied? How effective is range, and need discussion by a larger group withthe technicaland policy guidance of lhe more time available, However on all points below,
I Federal Interagency Committee on Noise consensus of the group was reached in principle.

(FICDN)? By far the most important recommendalion,which is the foundation for allother efforts and
• Howcan a national, technical consensus best consideralions proposed, concerns refunding of the

beeslablishedand what regulatory, leehnical, NCA of 1972.The present situation leaves EPA
and product advisory committees wouldbe with legal responsibilities it cannel carry oul anddesirable?

J
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through preemplionaclually slrangles noisecontrol situations inwhich noise disturbs people
efforts in individualstales, and disrupts their everydaylives,

Recommendations Implementation
1, Developmentof National Noise ActionPlan

Legislation The NoiseControlAct eslablishes Ihe national
1. Noise Control Act policyand provides means and authorilies for

:1 • The presentNoiseControlAct providesa its implementation,but it doesnot establishan
goodbasisfor reactivatingthe Implements- acgonplanwilhspecificgoalsandpriorities

;" ttonof a naltonalnoiseabatementpro- with societalbenefitsand coats.The develop-
gram. Fundingshould be providedfor meatof a national noise controlaction plan
EPA'sOfficeof NoiseAbatement and remains the top priority for any new federal
Control (ONAC). efforts in thisarea.The plan needs to be

developed througha consultative process Ihat• Any future amendmentson noisefrom
surfacevehiclesshould Include consider- would include hearings,workshops,and

- ation of transferringcertain responsibilities conlerences,in which theopportunityfor
parlicipatioais afforded to all directly and

to DOT similarto the provisionsfor sircralt materiallyaffectedpersons,including public
noise. The U,B, Departmentof Transporla- and private groups, industry, commerce,as
lion shouldsetand enforce noise limits for well as academicand governmentalagencies
new and operatingalrcraft, railroads, st the federal,state,and local levels.The plan
transit vehicles,buses,and mediumand needs to define the health and welfare prob-
heavy trucks,The FAA, FRA, andFHWA lemsto be solved,and for each problemarea it
have mostof the responsibility forthese needs to obtainconsensusofspecificquantita-
actions andtheyshould be giventhe tire goals, determine the existenceof solutions
authorityfornewvehicles, within present or futuretechnology,and

ii! • Any amendmentsthat concernthehealth establish priorities,resource allocation,and
and welfareof citizens,especiallyresearch schedulefor eachgoal.
and settingcriteria,shouldincludecoordi-
nationwithand/orparticipationof the 2. Agency Responsibilities
Public HealthService(NIH, NIOBH. • EPA shouldbe the overallcoordinatorfora
NIDCD). federalnoise policy,The U,S. Department

2. National Environmental Policy Act (NEPAl of Laborshouldconlinueto have responsi-
bilityforsebingand enforcingnoiselimits

• The Councilon EnvironmentalQuality forworkers'exposureto industrialequip-
(CEQ) shall retainthe authoritytooversee ment in plantsand on construclionsites
federal agencyimplementationof the (OSHA) and in mines (MBHA).
National EnvgonmentalPolicy Act (NEPAl, • Statesshould have authorityto setand

. includingpreparationofEnvironmental enforcenoise limits for old carsand light
Impact Statements(EIS). trucks and for operating recreational

• The EPA shallretain the authority to review vehicles suchas off-road vehicles, snow-
and evaluateEnvironmental impact mobiles,powerboats, and motorcycles.
Statemenlswithrespect to the technical • Localgovernmentshould have the author-
aspects ofnoise, ity for property-linestatutes regulating

• The guidelinesfor evaluatingnoiseeffects noise levels.Local governments should
in EIS thatweredeveloped under the have responsibilityfor building codesthat
NationalResearchCouncil in the 1970s specify transmissionlosses through floors,
should be updatedto include current ceilings,waifs,and windows of housing
experience andtechnical progress,and units, unlessthese buildingcodes are
should be utilizedby the federal agencies preempted by state codes. Adoption of
In lheir analysisof the environmental uniform code for mulfifam[lystructures
impacfs of Ihelrproposed actions, The shouldbe encouragedat all levels of
update shouldinclude guidance to address government.
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• All levelsel governmentshould encourage • assumesindependentreviewand public
voluntary reductionsin noise at the source, commenton all proposedstandards and,

I The approach that has been adopted by • wouldbeconsistentwilh lhe federal
EPA's indoor air program under the SARA government'sencouragemento1Ihe useof
legislationmay serve as a partial model, volunla_yconsensus slandards,

3. Review/Updating of Key Documents 4. Voluntarylabeling program.EPA should
.'i • Of specie] consideragonis Section 14(d) of eslablish amechanismto enable voluntary

l the Noise Control Act relating to identifying disclosureo[noise emissionin a prescribed
trends fn noiseexposure and response, form 01nslicefor productsin identifiedproduct
ambient levels, and compliance data end classes basedon noise measurementsmade

todetermine olherwise the effectivenessof tn accordancewith one or more volunlarynoiseabatementaclions through the standards.Together, thesestandardsshould

t collection 01social and human response meet the criteriafor measurementand testdata, standardsspecified by EPAIo identify the
• The document Information on Levels of prolecgvepurposesand metricsof the noise

EnvironmentalNoise Requisite to Protect emission datatobe di_e,ln,_ed.This crileria
Public Health and Welfare Withan Ad- shouldalso bedesigned Is enable lhe test data
equate Margin of Safety, should be re- to be submiUedto foreign regulatory authorities
viewed and an appropriate revisionor in accordancewith GATTprovisions,
supplement preparedas required by the 5. Internationalstandards. UnitedStales padici-
Noise Control Acl. Prior to final release, pation in inlemational standardizationthrough
Ihis document shouldbe reviewed and the American Nalional Slandards Inslilule
comrnented on by organizations outside (ANSI) with respect to noisemeasurement,
the EPA. source emissionand testing,noise annoyance,

and safety mustbecame moreactive and
Testing, Standards, and Labeling proaclive, The UnitedStalesnational voluntary
1. The EPAshould encourage lhe National system needsactive pariisipadonby the

Institute1orStandardizationand Technology variousgovernmentalagenciesin the slan-
(NIST) to reestablish research in the areas of dards developmentprocesswhich Involves
noise control, the measurement of noise, and investment of technical manpowerand funding
the evaluagonof Ihe elfects of noise. In the support for traveland fundingof meetings.
past. NIST providedan important resource for Funding supportfor specificstandards projects
research in theseareas which contributed should beconsidered.This effort isvital to
significantly to EPA requirements. Uniled Statescompetitivenessin international

2, The EPA should provide leadership in encour- trade. UnitedStates nationalstandardson
aging laboratory accreditationby NIST for measurementandtesting are likely to become
noise measurement standardsfor labeling and more and moredependenton international
olher regulatory purposes,and the negogalion standards.

of appropriate reciprocaldata recognition Establishing National Consensus for
agreementswith foreigngovernments. Regulatory Alternatives

3. EPAand other federal agencies responsible for
noise and noisecontrol shouldpadicipale 1. Federal Interagency Committee on Noise
actively in the developmentof voluntary (FICON). In itsplanningandfon'nulatJngnoise-
consensus standards related to noise mea- abatementpolicy,a newlyconstitutedOffice o1
surement, Its biological effecls and noise Noise Abatementand Control should regularly
control. Participationin the voluntary consen- convene a slandiegfederal Inleragency
suestandards systems; commitleesimilar to the currentFederal

• is a cost-effectiveway Io make use o1 InteragencyCommitteeon Noise.Agencies
represenled on Ihiscommigeeshould include,

available expertise, EPA, DOT (FAA,EHWA, FRA),DOD, HUD,
• assumes coordination01all parties inter- VA, HHS(PHS/NIH)and CEQ, Recommenda-

ested in control of noise, lions of Ihe ledelal interagencycommittee
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shouldbe madeavailable to affected publics
for comment,as should proposedmodifications

;. to existingfederarregulationsorpoliciesbaaed
! on committee'srecommendations,
l+l

• ;_ 2, TechnlcstAdvisoryCommittee.Technicat

,_:l decisionsby FICON, EPA, and othergo,,;ern-
.t ment agenciesconcerning noise,itscontrol,

and its effectson people shouldbe basedon

_ recommendationsby authoritativetechnicaladvisorycommittees.A cost effectiveand
v, establishedwayto accomplishthiswould be to
,!i use the expertisewhich resides at the National
':7 Academy of Sciences.NationalAcademy of
_+i_ Engineering, andthe Instituteof Medicine

: . "-_ throunhtheir National ResearchCouncil

: -_ (NRC). Underthe present structure,the NRC's
,r CommitteeonHearing. Bio-Acousticsand Bio-
_] mechanics (CHABA)would be appropriate,
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APPENDIXI,

CONSENSUSSTATEMENT:
NIH CONSENSUS DEVELOPMENT
CONFERENCEON NOISEAND
HEARING LOSS

January 22-24, 1990
Vohmle 8, Number 1

NIHConsensusDevelopment Conferencesare Consens Oev ConfCensens Statement1990 Jan
convenedto evaluateavailable scientificInforms- 22-24; 8(1),

;_ tlon andresolvesafetyand efficacy issuesrelated
_' toa biomedicaltechnology,The resultantNIH ABSTRACT

ConsensusStatementsare intended to advance The National Institutesof HealthConsensus
:,_ understandingof thetechnologyor issue inques- DevelopmentConference on Noiseand Hearingu
r_ tionandto be usefulto health professionalsand Lossbrought togetherbiomedicaland behavioral

theoublie, scientists, heallh care providers,and the public to
NIHConsensusStatementsare preparedby a address the characteristicsof noise-induced

nenaavoeate,non-federal panel of experts,based hearing lose, acoustic parametersof hazardous
on; (1) presentationsby investigators working in noiseexposure, Individual and age-specific sue-

:: areasrelevant to Iheconsensus questionduring a ceptibilily and preveationstrategies.Following a
,, 1-1/2daypublic session;(2) questions and state- day and a half of presentationsbyexpertsand

mentsfromconference attendees duringopen discussion by the audience, a consensus panel
discussionperiods that are part of the public weighed the evidenceand prepared a consensus
session;and (3) closeddeliberations by filePanel statement.
duringthe remainderof the second dayand Among their findings, the panel concluded that
morningof the third,This statement is an Indepen- sounds of sufficient intensity and durationwill

_i denl resortof the paneland Is not a poficystate- damage the ear and result in temporaryor permao
mentofthe NIH or the Federal Government. nenthearing loss at anyage. Soundlevels of less

Copiesof this stalement and bibliographies than 75dB(A) are unlikely to cause permanent
; preparedby the NationalLibraryof Medicineare hearingloss,while soundlevelsabove 85 dB(A)

availablefrom the Officeof MedicalApplicationsof with exposures of 8 hours per daywill produce
Research.National Institutesof Health, Building 1, permanent hearing lossafter many years. Current
Room260, Bethesda,MD 20892. scientific knowledge is inadequate to predict that

Formaking bibliographicreference Io Ihe any particular individualwill be safewhen exposed
consensusstatement from thisconference, it is to a hazardous noise.Strategies to prevent dam-
suggestedthat thefollowing format be used,with age from sound exposureshould include the usaof
or withoulsource abbreviations,but without individual hearing protectiondevices, education
auznersnipattribution: Noise and HearingLoss NIH programs beginning withschool-agechildren,
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consumer guidance, increased product noise On January 22-24, 1990, Ihe National Inelilule
labeling, and hearing conservalion programs for on Deafness and OtherCommunicalion Disorders,
occupational settings, tegedrer with Ihe Officeof Medical Applicationsof

The full text of theconsensus panel's alstemenl Research of lhe Nalional Instilulee of Health
follows, convened a ConsensusDevelopment Conference

on Noise and HearingLoss. Cosponsors of lhe
INTRODUCTION conferencewere lhe National Instituteof Child

f

Hearing loss afflictsapproximately 28 million Health and Human Development,lhe National
people in the UnitedStates, Approximalely 10 Inatiluteon Aging, and Ihe National Inslilule for

• millionof these Impairmentsare al leastpad{ally Occupational Solely and Health of lhe Sealers for
.: attributable to damage from exposureIo loud Disease Conlrol. The effecls of environmental

sounds. Sounds that are sufficiently loud to dam- sounds on human listeners may include'.
age sensitive inner ear structurescan produce • Interference withspeech eommunisalion and
hearing loss Ihal is not reversible by anypresently olher auditory signals.
available medicalor surgical treatment, Hearing • Annoyanceand aversion,
impalrmentassociatedwith noise exposure can • Noise-inducedhearing loss.
occuratany age, including aady infancy, end is
often characterized by difficulty in understanding • Changes in various body systems.
speech andthe potenllally troublesome symplom, , Inlerference withsteep.
tinnitue (i,e., ringing in lhe ears). Very loud sounds
of abort duration, suchas an explosion or gunfire, This conferencewasentirely cenlered on NIHL.
can produce immediate, severe, and permanent The panel focused on fivequestions related to
loss of hearing. Longer exposure to less intense noise and hearing loss:
but stillhazardous sounds, commonly encounlsred , What is noise-inducedhearing loss?

in the workplace or in certain leisure time activities, • What sounds can damagehearing?
exacts a gradual toll on heartng sensitivity, initially
without lhe victims' awareness. More than20 • What faclors, includingage, delermine an
millionAmericansare exposedon a regularbasis individual'ssusceptibilitytonoise-induced
Io hazardousnoise levels that could result in hearing {osa?
hearing loss.Occupaltonal exposure, the mosl • Whel can be done toprevent noise-induced
common cause of noise-induced hearing toss hearing loss?
(NIHL) lhrealens the hearing of firefighters,police • What are thedirections for futureresearch?
officers, militarypersonnel, constructionand factory
workers, musicians, farmers, and truck drivers, to Followinga day and a heft of presentationsby
name a few, Live or recorded high-volumemusic, experts in the referent fieldsand discussion from
recreationalvehicles, airplanes, lawn-careequip- lhe audience, a consensuspanel compdsing
menl, woodworkingtools, some householdappli- specialists and generalists from the medical and
ances, and chain saws are examplesof non- other relatedscientificdisciplines,logelher with
occupational sources of potentially hazardous public representatives,consideredthe evidence
noise, One important fealure el NIHL is that it is and formulated s consensusstatementtn response
preventable In all but cerlain cases of accidental Io the fivepreviouslystatedquestions.
exposure. Legislation and regulations havebeen
enacted thatspell out guidelines for protecting WHAT IS NOISE-INDUCED HEARING
workers fromhazardous noise levels in the work- LOSS?
placeand consumersfromhazardous noiseduring
leisuretime pursuits,Inconsistent complianceand Soundsof sufficientintensityand duration will
spottyenforcementof existing governmental damage lheear andresultin temporaryor parma-
regulationshave been Iheundedying cause for neat hearing Ices.The hearing loss may range
their relative ineffectivenessin achievingproven- from mild to profound and may also result in
lion of NIHL A partieulady unfortunate occurrence tinnitus.The effect of repeatedsound overstimu-
wasthe elimination of theOffice of Noise Abale- lagoniscumulativeovera lifetime and isnot
ment end Control wilhin lhe EnvironmentalPrates- currentlylreatsbie. Hearingimpalrmenl has a major
lion Agencyin 1982. impacton one's communicalionability and even
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mild impairment mayadversely affect the qualityof also evidenceof a regionaldecrease in the stiff-
life. Unfortunately,although NIHL is preventable, ness of the stereocilia(the hairbundles at Ihetop
our increasingly noisyenvironment places more of the hair oelrs),which may recover.This decrease
and more people el risk. tn stereociriastiffnessmay readto a decreasein

, the coupling of sound energy to the hair cells, i
Studies of NIHL which therebyaltershearingsensitivity. !

Most studies of the association between sound Repeated exposureto sounds that cause 'I-re i
• exposure and hearing less in humans are tetra- may gradually causepermanent NIHL in experi- i

spectlve measurementsof the hearing sensitivities mental animals. In this type of injury, cochrear j
of numerous Individualscorrelatedwith their noise blood flow maybe impaired,anda few scattered
exposures.The variabilitywithin these studies is hair celtsare damagedwilh eachexposure. With
usually large; thus, it is difficult to predict Ihe continued exposure,the numberof damagedhair
precise magnitude of hearing loss that will result cells increases,AIIhoughmost structures in the
from a specificsoundexposure. Prospective inner ear can beharmedby excessivesound
tudie,.,of _,olectedworkers hearing loved over o exposure,the sensorycells are the most ruiner-

long timewhile their sound exposures are carefully able. Damage Io the stereociliais often the first
monitoredare costlyand time-consumingand, due change, specifically,alteration of the realist struc-
to attrilion, requirea large number of subjects, lures that normallyanchor Ihestereooiliainto the
When significanthearingloss is found, for ethical topof the hair cell.Once destroyed, the sensory
reasons,exposuresmust be reduced, interfering earlsere not replaced.During the recoveryperiod
with the re]atlonshipsunder study. Althoughstudies betweensome soundexposures,damaged regions
of NIHL in humans are difficult,they provide of the organ of Codi heal by scar formation. This
valuable information not available from animal processis very importantbecauseit reestablishes
studiesand shouldbe continued, the barrierbetweenthe two fluidsof the innerear

In prospective animal studies,sound exposures (perilymphand endolymph). II thisbarrier is nat
can be carefullycontrolled, and the anatomic and reestablished,degenerationof hair cells may
physiologiccorrelatesof NIHL can be precisely continue.Further,once a sufficientnumber ofhair
defined. Although there may be Interspeoies cells are lost, the nervefibers to that region also
differences with respectto the absolute sound degenerate. Wilhdegenerationof the cochlear
exposure that will injure the ear, the basic mocha- nerve fibers. Ihere is correspondingdegeneration
nlsms that lead to damage appear to be similar in within the centralnervoussystem.The extent to
all mammalian ears, which theseneuralcha¢_gescontributeto NIHL is

notorear.

Anatomic and Physiologic Correlates of Withmoderateperiodsof exposuretopotentiallyhazardoushighfrequencysound,thedamageis
NIHL usuallyconfinedtoa restrictedarea inthe high-

Twotypesof Inju_ are recognized:acoustic frequencyregionof thecochlea.Witha compa-
traumaand NIHL.Short°durationsoundof surfi- rable exposureIolow-frequencynoise,haircell
cientintensity(e.g.,a gunshotorexplosion)may damageIs nol confinedto the low-frequencyregion
resultinan immediate,severe,and permanent butmay alsoaffectthehigh-frequencyregions.The
hearing loss,which is termed acoustic trauma, predominanceof damage in different cochlear
Virtually air of the structuresof the ear can be regionswith different frequency exposures reflects
damaged, in particularthe organ of Corti, the factorssuch as the resonanceof the ear canal, the
delicate sensory structure of the auditoryportion of middle ear transfercharacteristics,and the me-
the inner oar (cochlea),which may be torn apart, chanical characteristicsof the organof Cortiand

Moderate exposuremay initiallycause tempo- basirarmembrane.
rary hearing loss, termed temporary threshold shift
("FI'S).Structuralchangesassociatedwith ITS Assessment of NIHL

have notbeen fullyestablishedbut may include Hearinglossismeasuredbydetermining
subtleintracellularchangesin thesensorycelts auditorythresholds(sensitivity)at variousfrequen-
(hair celts)and swellingof the auditorynerve cies (pure-toneaudlometry).Completeassessment
endings,Otherpotentiallyreversibleeffects include shouldalsoincludemeasuresofspeechunder-
vascularchanges,metabolicexhaustion,and standingand middle-earstatus (immittanceaudi-
chemicalchangeswithinthe haircells.There Is
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ometry).Pure-lone audiometry Isalso usedin demenlia and cognitivedysfunction.Syslematic
industriarhearingconservationprogramsIo deter- study of the effects of hearing loss on Ihequality of
mine whelher adequate protectionagainst hazard- life haveonly lately focusedspecificallyon individu-
ous soundlevels is provided, a_swith NIHL; therefore,continued studiesel this

The first audiemetdesign of NIHLrosalffngfrom kind are desirable.
broadbandnoise is usually a lossof senaitivgyin The impalrmenl in hearing abgityresulting from
the higher ffequenc[es from 3,000 Ihrough6,000 NrHLmay vary from mtld to severe.An indlviduaf's
Hertz (Hz)(Le. cycles per second),resuffingin a abiRy to communicate and function in daffylife
characteristic audiometdc "notch/' Withadditional varies wgh the degreeof loss and the individuars
hearing loss from noiseor aging, the thresholdat communicatiartneeds affhough these relalionshlps
8,000 Hz may worsen and eliminatethischaracter- are complex,The magnitudeof the effectof
ietieaudiometric pattern,Thus, thepresenceor communicationabilitymay be estimatedby a
absence of NIHL cannotbe establishedon the vadefy ofscales, which are ellen used fndisabilgy
basis of audiometric shape, per so.Thehearing determinations.Thesescales, whichvaryeubstan-
toss is usuallybilateral butsome degreeof asym- tinily in the frequencies used, the upper and lower
merry Isnot unusual, especially wghlateralized limits of impairment, age correction,and adjust-
noise sourcessuch as rifles. Aftermoderatesound meat for asymmetrichearing loss,attempt Io
exposure, ITS may occur, and duringa period of predictthe degree ofcommunicationimpairment
relative quiet, thresholds will return tonormal (understandingof speech)on the basisel pure.
levels. If the exposure continues on aregularbasis, lone Ihreeholds. There is no consensusabout the
permanent threshold shifts (PTS)will result, validity or utgily of the scales,whichscale should
increasingin magnitude and extendingto lower be used,whethermeasuresof speech understand-
and higher frequencies. If the exposureseonlinue, fog should be included,or whether self-assessment
NIHL increases,more rapidly in the earlyyears, ratings shouldbe incorporated inloeither impair-
After manyyears of exposure, NfHL levelsoff in meat ratingscales or disabgilydeterminations.
the high frequencies,but continues toworsenin
the low frequencies.AlthoughTTS andPTS are WHAT SOUNDS CAN DAMAGE
correJaled,tile relationis not strongenoughtouse HEARING?

ITS to predictthe magnitude of permanenlhearing Some sounds are so weakphysicallythatthey
toss. are notheard, Some soundsareaud)btebutdo not

An important consequence of thesensitivityloss have any temporaryor permanenl alter-effects.
associatedwith NIHL is difticuhyin understanding Somesounds are strong enough toproducea
speech. Whereas a large propodionofthe energy temporaryhearing loss fromwhich there may
in speech is containedwithinthe lowfrequency appear to becomplete recovery.Damagingsoundsrange, muchof the information requiredto differen-
tiate one speechsound from another iscontained are Ihose thatare sufficientlystrong, sufffeianlly
wtlbtn the higher frequencies. With slgnglcanl long-lasting,and involve appropriatefrequenclee
hearing toss in the highfrequencies, important so thatpermanent hearing loss willensue,
speech informationIs often inaudibreor unusable. Most of Ihesounds in the environmentthat

produce suchpermanent elfectsoccurover a very
Other Interferingsounds such as background long time (for examp/e,about8 hours per workday
noise, competing voices, or room reverberation over a period of 10or moreyears). On the other
may reduceeven further the heating-impaired hand, thereare some padiculady abruptor explo-
listener's receptivecommunication ability.The sivasounds that cancause damage evenwith a
presence of tinnitusmay be an additionaldebgitat- single exposure.
Ing condition,

NIHL may interfere with daily life, especially The linebetween thesecalegcries of sounds
thosesocialactivitiesthatoccur in noisysettings, cannotbe statedsimplybecausenotagpersons
Increasedeffort Lereqo{redtar understanding respond to sound in the same manner.Thus. if a
speechin thesesituations,which leads tofatigue, soundof given frequencybandwidlh, level,and
anxiety, and stress. Decreasedparticipat10nin duration[sconsidered hazardous,one mustspecify
these activitiesellen resuhe,affectingnotonly ferwhat proportion of the populationitwill be

hazardousand, within that proportion,by what
hearing-impaired individuals but also friendsand crgerionof damage (whetheranalomica],audio-
famgy members.Hearing loss is assoeialsdwilh metric,speech understanding)it is hazardous.depression in the elderly end may be refalsdto
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The most widely used measure of a sound's minutes after a comparable single-day exposure.

: strength or amplitude is called "sound level," Those results, however, were taken Is indicate that
measured by a sound-levelmeter in unils called a halving of duration could beoffset by a 5-dB
"decibels" (dB). For example, the sound level of change in sound level rather than a 3-dBchange,

: speech at typicalconversationaldistances is This 5-dB rule is implementedin theWalsh-Healey
:-_ between 65 arid70 dB. Thereare weaker sounds, Act of 1969 and subsequentOccupationalSafety:J

- i_ still audible, and of course much stronger sounds, and Health Administration regulations for the
_.=" Those above 85 dB are potentiallyhazardous, purpose of requiring preventiveefforts for noise-
ii! Soundsmust also be specifiedin terms of exposed workers.The 3-dBtrading rule is agreed
i frequency or bandwidth,roughly like the span of to in InternationalStandardsOrganization (ISO)
.;i keys on a piano.The rangeof audible frequencies Standard 1999.2 (1989) for Ihe purpose of predict-
.. extends from about 29 Hz,below the lowest notes lng the amount of noise-induced hearing loss

on a piano, to at least 16,000or 20,000 Hz, well resulting from different exposures.There is no
_ above the highestnotesona piccolo.Most envi- consensus concerning a single ruleto beusedfor
:': ronmental noises include a wide band of frequen- all purposes in the United States.
, ciea and, byconventisn, are measuredthroughIhe Generally, for sound levels belowabout 140 dB,
:' "A" filter in the sound-levelmeterand thus are different temporal formsel sound,whether impulse
; designatedin dB(A) units, it is notclear what effect, (gunshot),impact (drop forge)or steadystate

, if any, soundoutside the frequency range covered (turbine), when specifiedwith respectto their level
in dB(A) measurementsmay have on hearing.At and duration, produce the same hearing loss. This

:'i this time, it is not known whether ultrasonic vibra- does not appear to follow atlevels above 140 dB,

i" lion will damagehearing, where impulse noise createsmore damage than !
To define what soundscan damage hearing, wouldbe predicted.This may imply that impulse

soundlevel, whether acrossall frequency bandsor noise above a certaincriticallevel results in
taken band byband, is notenough,The durationof acoustictraumafrom whichthe ear cannot recover.

r
. exposure--typical for a day and accumulated over Although sound exposuresthai are potentially
; manyyears--is critical. Soundlevels associated hazardousto hearing areusually defined in terms

with particular sourcessuchassnowmobiles, rock of sound level frequency bsndwidths, and duration,
music,and chain saws, areoften cited, but predict- there are severalsimple approximations that
ing the likelihoodof NIHL from suchsources also indicate thata sound exposure may be suspected

i=. requires knowledge of typicaldurations and Ihe as hazardous. These includethe following',if the
:- number of exposures, sound Is appreciably louder than conversational

There appears to be reasonableagreement that level, it is potentially harmful,provided that the
sound levels below75 dB(A) will not engender a sound is present for a sufficientperiod of time.
permanent hearingloss,even at 4,000 Hz. At Hazardous noise may also be suspected if the
higher levels, theamount of hearing loss is directly listener experiences: (a) difficultyIn communication
related to sound level for comparable durations, while in thesound, (b) ringing in the ear (gnnitus)

According to some existing rules and regula- after exposure Io the sound,and/or (c) the experi-
tions, a noise level of 85dB(A) for an 8-hour daily once that sounds seem mulfled after leaving the
exposure is potentially damaging, If total sound sound-exposure area.
energy were the important predictor,an equivalent In the considerationof sounds that can damage
exposure could be as high as 88 dB(A) if restricted hearing, one point is clear; itis the acoustic energy
to 4 hours. (A3.dB increase is equivalent to of the sound reaching the ear, not its source, which
doubling the sound intensily.)This relation, on- is important, That is, it does not matter if the
shrined in somestandards and regulations, is a hazardous sound is generatedby a machine in the
theory based ona dose or exposure defined by workplace, by an amplifier/loudspeaker at a rock
tote[ energy, concert,or by a snowmobile ridden by the listener.

In spite of the physical simplicityof a total- Significantamounts of acoustic energy reaching
energy concept,other principleshave been in- the ear will create damage--at work, at school, at
yoked to defineequivalentexposures of different home, or during leisure activities.AIIhoughthere
sound levels anddurations,Early research sag- has been a tendency to concentrateon the more
geared that NIHLafter 10yearscould be predicted significanl occupationaland transportation noise,
from temporary thresholdshifts (-crs) measured 2 the same rules apply to all potential noisehazards.
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WHAT FACTORS, INCLUDING AGE, (b) preexistin0 hearingloss,whichcouldimply that
DETERMINE AN INDIVIDUAL'S less additional loss wouldoccur if thesensitive
SUSCEPTIBILITY TO NOISE-INDUCED structureshave alreadybeendamaged,Support

for thesehypotheseshasbeen modest,in the case
HEARING LOSS? of Ihe transferfunction,because tildeempirical

One thoroughlyestablishedcharocterisllcof workhasbeen done to testthat hypothesisand,in
NIHL is thaton theaverage, more intenseand the case of reducedsensitivity,becauseseveral
longer-durationnoiseexposurescausemore studiesdisagree,In general,whenthereis a
severe hearingloss.A second is that Ihem is a differencein average lossIoa givennoise expo-
remarkablebroad range of individualdifferences In sure, those ears with previousPTS or TTS have
sensitivity toany given noise exposure.Several shown somewhat less additional loss than those
factorshave been proposed to explain differences net previously exposed.
fnNIHL among individuals; others may be associ- Findings have sometimesimplicaleddegree of
ated with differencesover time within the same pigmentation, bolh of the receptor slructures
individual, It is important to distinguishthose (melanizafion)and of the eyeand skin,as related
factors whose roles in determining susceptibility to susceptibilily. However, these resulls, tee, are
are supported by a consistentbody of theory a=ld equivocal.
empiricalevidence tram other factors whoseroles Gender. There is litlle differencein hearing
have been proposedbut for which theory, data, or thresholds between young maleand female
bothere less conclusive, children. Betweenages 1Oand 20, malesbegin Io

show reducedhlgh4requency auditory sensitivity
DifferencesAmong Individuals relative to females,Womencontinue Iodemon-

Both temporary threshold shift('17S)and strata belier hearing than meninto advancedage.
permanent thresholdshift (PTS) in responseIo a These gender differencesare probablydue to
given intensenoise may differ as muchas 30 dB Io greater exposureof males to noise ratherthan to
50 dB among individuals, Bolh animal research their innerent susceptibilitytoits eilects,
and retrospectivestudlse of humans exposedto
Industrialnoisehave demonstrated thisremarkable Differences Within Individuals
variation in susceptibility. The biologicalbases for Ototoxic drugs. Among the causes ofdiffer-
these differencesare unknown. A number of enses of suscepllbilityto noiseexposurewithin
exlrinsiofactors (e.g., characleristtcsof the ear individuals are ololoxie drugsand otherchemicals.
canal and middleear, drugs, endpriorexposure to In animal research, certain antibiotics(amino-
noise) may influencean Individaars susceptibilityto glycosides)appear to exacerbate the damaging
NIHL.However, animalstudies that havecontrolled effectsof noiseexposure.Clinicalevidenceof
thesevariablessuggest that individualdifferences corresponding effectsin human patienls has not
in inner ear anatomyand physiologyalso may be been established, but precaulions shouldbe taken
significant.Additional research isnecessary to with regard tonoise exposuresof individualpa-
determine whethervascular, neural feedback tients treated with Ihese medications.Although
(efferent system), or other mechanismscan high doses of aspirin are widely known to cause
account for and predict such individualvariation, TTS and tinnitus, aspirinhas not been shown to

One faclor that may be associated with de- increase susceptibilityto NIHL.
creasedsusceptibilityto NIHL is conduclive Age. In certain animal models there is evidence
hearing loss; the cochlearstructures may be of heightenedsusceptibility to noise exposure
protectedby any form of acoustic attenuation.For shortly after birth--a "cdtiaalperiod" (possibly
similarreasons, middleear muscles, whichnor- following the time when fluids fill the middleear but
mollyserve a protective function by contracting tn before complete developmentof the cochlear
response to intense sound, when inoperative,can structures). However, it is not clear Ihal datafrom
resultIn increased susceptibility.Among Ihs other such animal modelscan be generalizedto full-term
factorsthat are theoretically associatedwith normal human infants, Prematureinfanls in noisy
dilferances insuseaptibl/ily are (a) unusually environments(s.g., neonatal intensive care units),
efficientacoustic transfer Ihrough the external and however, may be at risk.
middleear, asa determinant of theamount of At the other extreme,increasingage hasbeen
energycoupled to the inner ear stracluras,and hypothesizedto be associated with increasing
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susceptibility, This contentionis basedon the pain, and hearingaids do not restore normal
existence of presbycus[s,hearingloss that In- hearing, individuals should becomeaware of loud
creases with age and thai is not known to be noise situationsand avoid them if possibleor
attributable to excessive noise exposureor other properly use hearing protection. It is impodant la

i known etiology, The typical levels of presbycusis at recognize that both the level of the noise and its
' .i various ages have recently been incorporated as duration (i.e., exposure) contribute the overall risk.

,' Annex A in InternationalStandardsOrganization Certainnoises, such as explosions,may cause
i_ Slandard 1999.2 (1989). Thatstandard may be immediatepermanent damage.

used to estimate the podion of overallhearing loss Many sources,such as guns, power IDols,chain
i that isattributable to exposure toexcessivenoise, saws, smallairplanes, farm vehicles,firecrackers,

fnsummary, scientificknowledgeis currently some types of toys,and some medical and dental
inadequate to predict that any individualwill be instruments may produce dangerousexposures.
safe In noise thatexceeds eslablisheddamage-risk Music concerts,car and motorcycle races, and
criteria, nor that specificindividuals will show other spectator events often producesound levels
greater-than-average loss followinga given expo- that warranthearing protection. Similarly,some
sure. Among the many proposed explanaliuns,the stereo headphonesand loudspeakers are capable
hypothesis that the resonantand transmission of producinghazardous exposure.Parents should
propertiesof the external and middleear affect exercise specialcare in supervising the use of
individual susceptibilitydeservesfurther attention, personalheadsetlistening devices, and adulls and
Empiricalsupport for this hypothesisshould not be children alikeshouldlearn to operatethem at safe
difficult to obta[n,but very few data have been volume settings.
collected on this question, bothfor "Fi'S (experi-
mentally) and PTS (retrospectively).Differencesin Non-occupational Strategies
susceptibilityof thecochlear slructuresto NIHL Hearingloss fromnonoccupationalnoiseis
may exist,but nopracticalapproachto predicting common,butpublicawarenessof the hazard is
them is yet available, Identificationof susceptible low. Educationalprogramsshouldbe targeted
humans will almostcertainly be delayeduntil a lowsrd children, parents, hobbygroups,public role
successfulanimalmodel is available, models, and professionals in influential positions

such as teachers,physicians, audiologistsand
WHAT CAN BEDONETO PREVENT olher healthcareprofessionals,engineers,archh
NOISE-INDUCED HEARING LOSS? tects,and legislators,Inparticular,primaryhealth-

Noise*inducedhearinglossoccursevery day in care physiciansandeducatorswhodealwith
both occupationaland nonoccupationalsettings, youngpeopleshouldbe targetedthroughtheir
The crucialquestionsfarpreventionareas follows: professionalorganizations.Consumersneed
(1) What can individualsdo toprotectthemselves guidanceand productnoiselabeling toassistthem
from NIHL? (2) Whatrole shouldotherssuchas in purehasngquieterdevicesand in implementing
educators,employers,or the Governmentplayin exposurereductionstrategies.The publicshould
preventingNfHL? (3) Whatgeneralstrategies be made aware of the availabilityofaffordable,
shouldbe employedto preventNIHL?Answersto effectivehearingprotectors(ear plugs,ear muffs,
these questionshavetongbeenknow,but solu- and canalcaps).Hearingprotectionmanufacturers
tionshave not beeneffectivelyimplementedin shouldsupplycomprehensiveinstructionsconcern-
manycases.As a result,manypeoplehave ing properprotectoruse and also be encouragedto
needlesslysufferedhearing loss, increasedeviceavailabilityto the publiasector.

Newbornnurseries,includingneonatalintensive

individual ProtectionStrategies care units,shouldbemade quieter,Medicaland
dental personnelshouldbetrainedtoeducate their

Hearing conservationmustbegin byproviding patientsaboutNIHL.
each individualwithbasicinformation.NIHL is Individualswithsignificantnoiseexposureneed
insidious,permanent,andIrreparable,causing counseling,Basicaudiometdeevaluationsshould
communicationinterferencelhat cansubstantially bewidely available,The goal isIo detectearly
affect the quality of life, Ringingin the ears and noise-induced damageand interrupt[Is progression
muffling of sounds aftersound exposureare before hearing thresholds exceed the normal
indicatorsof potential hazard, Dangeroussound
exposures can cause significant damage without range.
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Occupational Strategies General Strategies
Hearingconservationprogramsforoccupational Bothnonoccupatlenaland occupationalNIHL

settingsmust includethe following interactive couldbe reducedby implementingbroaderprevon-
components:sound surveys to assess lhe degree tireefforts, Labelingof consumer productnoise
of hazardous noise exposure, engineeringand emissionlevels should be enforced according Io

, adminislrativo noise controls to reduce exposures, sxislingregulations. Incentives for manufacturers
' education to inform at-risk individualswhy and how todesign quielerIndustrialequipment and con-

to prevent hearing loss, hearing protection devices sumergoods are needed along withregulations
(earplugs,earmuffs, and canal caps) to reducelhe governingIhemaximum emission levels of certain
sound reaching Ihe ear, and audiometric evalua- consumerproducls, suchas power loels. Reestab-
lions todetect hearingchanges. Governmental Iishmsntof a Federal agencycoordinatingcommit-
regulationsthat currently apply to most noisy teewithcentral responsibilityfor practicalsolutions
industriesshouldbe revised to encompass all to noise issues is essential Model community
industriesand allemployees, strengthened in ordinancescouldpromote local planntng to conlrol
certain requirements,and strictly enforced with envirenmenlalnoise and, where feasible, noise
moreinspectionsand morn severe penalties for levelsal certainspectatorevents. Highvisibility
violalions, mediacampaignsare needed Io develop public

Many existing hearing conservation programs awarenessof theelfects of noise onhearing and
remain ineffectiveduo to poor organization and Ihemeans for self-proleclion.Prevention of NIHL
inadequately trainedprogram staff. Seniorman- shouldbe pert of the healthcurricula in elementary
agement must useavailable noise controls, pur- Ihroughhighschools. Self.educationmaterialsfor
chase quieler equipmenl, and incorporatenoise adugsshould be readilyavailable.
reductionIn planning now facilities. Noiseexpo-
sures must be measured accuratelyand the WHAT ARE THE DIRECTIONS FOR
degreeof hazard communicatedtoemployees, FUTURE RESEARCH?

Hearing protectiondevicesmust be availablethat The panel recommendsthat research beare comfortable,praclical for the demandsof work
tasks,and provide adequate altenualion, Labeled undadakenin two broad categories: (1) Studies
ratingsof hearing protector attenuationmust be Ihaluseexisting knowledge to preventNIHL in the
more realistic so that the degree of protection Immediatefuture, and; (2) research on basic
achievedIn the workplace can be properlyesti- mechanismsIo prevent NIHLin the long-term
mated.Each employee musl be individually tilted lulure,
with protectorsand trained in their correctusa and o Developmentel rationaleand collectionof
care, Employees need feedback about their empirical dale to evaluate systems for combin-
au_iometriomonitoring resulls annually, ing sound leveland duration to predict NIHL.

Employersneed to monitorprogrameffective- oLongitudinalstudies to further delineate
ness by using appropriate techniquesfor analysis responsesof theear to noise over time in
of groupaudlometdc data. By detectingproblem differentgroupsof people wilh varying levels of
areas, managers can priorifize resourceallocations exposure.

and modifycompany policiesto achieve effective- ,, Continuedinvesggafionof engineering noise
noes. Polentlal benefits include reduced costs for measurementandcontrol techniques, such as
worker's compensation,enhanced workermorale, acoustic intensitymeasurement, activenoise-
reduced absenteeism, feweraccidenls, and greater cancellationsystems,and coal-benefit analy-
productivity.Enactmentof uniform regulations for sosof noise reduction.
awarding worker's compensationfor occupational
hearing loss would stimulate employers' interest in o Developmentand investigation of hearing
achievingeffective hearing conserve{ion programs, protectordesigns that provide improved wearer
Equitable criteria for compensabilityshould be comlort, usability,and more natural audition.
developed based onscientific investigalionsof the , Developmentof repeatable laboratory prcce-
difficulties in communication and other aspectsof duresthat incorporatebehavioral tests to yield
auditory functionencounteredin everyday life by realisticestimatesof hearing protectorsilenus-
personswith differing degrees of NIHL. tionperformanceIhat are accepted fordevtcs

labelingpurposes.
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: • Empirical evaluationof the efficacyof hearing nonoccupationalsettings,personalhearing
conservation programs and the field porter- protectionshould be used whenhazardous

.,_ manca of hearing protection devices in indus- exposuresare unavoidable.
i_i try. • Vigorousenforcementof exisling regulalions,

i • Development and validationof evaluation particularly for the workplace and consumer':_' techniques fordetectionof Ihe following: product labelingwouldsignificantlyreduce the

'1 (a) subtle changesin hearing resultingfrom risk of workplaceNIHL. Regulationsshouldbenoise exposure and (b) early Indicatorsof broadened to encompassall employees wilh
_.,7 NIHL. hazardous noise exposures.
_'I • Determination of the pathophysiologlcal * Applicationofexistingtechnologiesfor source
-":, correlatesof TTS andPTS, noisecontrol,especiallyinthe manufactureof

i,.i ° Investigationof the anatomicand physiologic new equipmentand constructionof new
_'_ bases of presbycusis and inleractiveeffects facilities,would significantlyreducesound
j_ withNIHL. levels at the ear.

- levesggation of genetic basesfor susceptibility ,, In additionto existinghearingconservation
_i to NIHL, usingcontemporary techniques, programs,a comprehensiveprogramof

[ncludingmolecular biology, education regarding the causes and prevention
!ili • Further studies of drugs (e.g.,vasodilating o1NIHL should bedevelopedand dissem,-
_, hated, withspecificattentiondirectedtoward

:.{_q agents) and other pre-exposurecondigons(e.g., activationof efferent systemsor expc- educatingschool-agechildren.

. !t sure to "conditioning"noise) that have been
_ suggested in preliminaryreportsto protectthe

ii Innerear from NIHL and elucidationof the

" underlying mechanisms.

• Investigation into the physiologicmechanisms
undedying the synergisticeffects of certain
drugs and noise exposure in animal models.q

21 CONCLUSIONS AND

!'_:.i RECOMMENDATIONS
• Soundsof sufficientintensityanddursgonwill

damage theear ned resultin temporaryor
permanent lossat any age.

• NIHL ischaracterizedbyspecificanatomicand
physiologicchangestnthe innerear.

• Boundswith levelsless than75 dB(A), even
i_ after long exposures,are unlikely to cause
'_ permanent hearing loss.

ill • Sounds with levelsabove 85 dB(A)withexposures of 8 hours per day wigproduce
", permanent hearing lossafter many years,

_ • There is a broad rangeof individualdifferences
_! among people in the amount of hearing loss

eachsuffers as a result of identical exposures.

i_ . Current scientificknowledge is inadequateto
" predict thatany particular Individualwill be safe
':. when exposed Ioa hazardousnoise.

• Because sources of potentiallyhazardous
_i: sound are present in both occupationaland
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